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‘STEP LIVELY.” 

The street car passenger cannot ride far, in New York City es- 
pecially, without hearing the “Step Lively,’ which is as much the 
typical phrase of modern traction as “Hello” is of the telephone 
service. Many people are apt to resent the injunction of the con- 
ductor, and of a truth it might often be uttered in more urbane 
tones, but after all is said and done, the operation of a road on a 
speedy schedule depends upon this ability of the men actually 
handling the cars to keep things moving. The complaint is some- 
times made that the schedules are keyed up too high, so that the 
motormen take risky chances, but there is an even stronger com- 


plaint on the part of the public if rapid transit is not given. 


Modern trolley cars do much to facilitate and regulate street 
travel, and both they and their crews deserve the heartiest co-opera- 
tion of the public in the effort to ensure swiftness with smoothness 
of operation. Travelers by the cars and foot passengers are now, in 
general, on the alert and give intelligent help, but one frequently 
notes indifference and obstruction from the drivers of all kinds of 
vehicles. We are glad to record the fact that in New Jersey one of 
the trolley companies nas actually begun suit against the hucksters 
who systematically bloc«x its tracks and thus not only break down 
the schedule but inflict great delay and inconvenience on the pas- 
sengers. It is to be hoped that the company may succeed in making. 
an example of the defendants. 

STEAM ENGINE EFFICIENCY. 

Several times a year we hear of a genius—usually from a rural 
locality—who has invented a new type of steam engine for which the 
most exaggerated claims are made. The latest tale of this character 
relates to a rotary engine which, it is claimed, will permit of a six- 
teen-hour schedule between New York and Chicago, and at the same 
time reduce the expenditure of fuel one-third. The engine is de- 
scribed as being of the rotary type, and the claims for economy of 
operation appear to be based upon the sole fact that there is no dead 
centre as in a reciprocating engine! The rotary type of engine for 
a century or more has had peculiar attractions for inventors, possibly 
for the reason that it has been thought economy would ensue from 
obtaining rotatory motion direct without having to pass through the 
intermediate stage of reciprocating motion. In the confusion that 
exists as to what is meant by steam-engine efficiency, the average in- 
ventor is not to be blamed for considering that such efficiency may 
be increased by a mere transformation in the form of motion. There 
is a class of writers, however, who continually fall into an error no 
less gross concerning the steam engine by confounding its thermal 
efficiency with its working efficiency as a machine. Moreover, by 
condemning the steam engine as an absurdly uneconomical machine 
in view of its small thermal efficiency, the would-be inventor is en- 
couraged to spend his time and money toward effecting its improve- 


ment. 


To arrive at an idea as to the limits between which improve- 


ment in the present steam engine may be expected, let us take the 
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case of an engine, such as that of a locomotive, working non-con- 
3.5 In the 
case of a locomotive, 50 per cent. would probably be a high efficiency 
for the boiler, thus allowing but 134 pounds of coal to be utilized in 
Assuming that the combustible matter in a pound 


densing and using, say, pounds of coal per hp-hour. 


making steam. 
of coal will give rise to 13,000 heat units, we will have 22,750 heat 
units from the given consumption of coal per hp-hour. Assuming 
a boiler pressure of 150 pounds and a back pressure of 4 pounds, the 
temperature range of working is 141 degrees; the absolute tempera- 
ture of steam at 150 pounds pressure is 829 degrees, and since the 
ratio between these figures gives the heat available for transforma- 
tion into work, in this case 17 per cent. of the heat units supplied to 
the steam, or 3867 heat units, are thus available. As a hp-hour con- 
tains 2545 heat units, this gives with the above data for the given 
steam engine, considering it as a machine for turning heat into work 
within the limits set by the second law of thermodynamics, an effi- 
ciency of 65 per cent. Owing to the nature of heat losses, it cannot 
be expected that this efficiency may be very largely increased. Of 
course, by using higher pressures and the condenser, a greater 
economy may be obtained with the same type of steam engine, but 
little greater efficiency, as 70 per cent. is about the upper limit for 
the most improved modern types of engines. Yet 70 or even 65 per 
cent. scarcely justifies the opinion very widely held as to the ineffi- 
ciency of the steam engine, and certainly bars claims for double or 
triple increase of efficiency, which claims do not seem impossible 
when the figures for thermal efficiency are considered as those upon 


which improvement is to be made. 


-_————_— >< 
THE DEVELOPMENT OF AUTOMOBILISM. 
There has been a hazy impression in some quarters that auto- 
mobilism has gone ahead with a rush in this country, but nothing 


could be further from the truth. With unusual slowness, the art 


has been taken up here, and while it is likely soon to enjoy an un- 
precedented development at American hands, we are still very much 
the laggards in the race. This may in turn be due to the badness 
of American roads, some of which would shame Central Africa; but 
be the cause what it may, the statistics show that hitherto the work 
done here has cut no figure at all. 

It would appear from data now in our possession that in Europe 
there are now well over 7000 owners of automobiles. Many of these 
own more than one vehicle, so that perhaps the number of vehicles 
could be put at 10,000. Of the 7000, no fewer than 5600 are in 
France. The general idea has been that in France the interest was 
centred in Paris, but this is erroneous, there being of the 5600 no 
fewer than 4541 scattered all through the departments. In France, 
moreover, there are 619 manufacturers of automobiles, not including 
makers of detail parts, 998 dealers in them, 1095 repair shops, 3939 
stores for oil, gas, etc., and 265 electric charging plants and “posts.” 
For the remainder of Europe the figures are far from complete, but 
it would appear that there are 268 owners of automobiles in Ger- 
many, 90 in Austro-Hungary, 90 in Belgium, 44 in Spain, 304 in 
Great Britain, 111 in Italy, 68 in Holland, 114 in Switzerland, and 
35 in Russia, Denmark, Portugal, etc. 

No such figures as these are obtainable for the United States, and 
if we put the number of automobiles in this country at 500, it will 


The number of makers actually at 


probably be an exaggeration. 
work or organizing is somewhere around 100. Fortunately for our 
credit as an inventive and enterprising nation, there is every promise 
of a great outburst of activity, and as we noted not long ago, one 
concern has laid out plans and contracts for some 4000 electric 
vehicles to be built and delivered as quickly as facilities will allow. 
Other concerns, electric, oil, etc., are now about ready to build each 


from 3 to 5 vehicles a day, so that even within a single year this 
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country may overhaul Europe. Many of our automobiles are going 
abroad, but several are being brought here, and without doubt the 
rapid advance of the art will depend in no small measure upon this 
international exchange 01 inventions, methods, devices and improve- 


ments. 


As to the investment, if the 10,000 automobiles in Europe be aver- 
aged at $1000 apiece, they have cost the purchasers $10,000,000. In 
this country at the present time, the like investment averaging the au- 
tomobiles at $2500 apiece would only be $1,250,000, but the orders 
and contracts now in hand represent perhaps ten times that amount 
while companies with a nominal paper capital of about $400,000,000 
have announced their intention of building automobiles. The Amer- 
ican output the coming year ought to be worth $10,000,000, and it 


will be largely electrical at that. 


_— 
THEORIES OF MATTER AND ETHER. 

In a communication of Lord Kelvin to the Royal Society of 
Edinburgh, reprinted in another column of this week’s issue, ap- 
pears the development of his theory already briefly outlined in our 
issue of August 5. Faraday discovered the now well known fact 
that when a beam of plane-polarized light is passed through a trans- 
parent magnetized medium, in a direction parallel to the magnetic 
flux, the plane of polarization became progressively twisted. Lord 
Kelvin showed many years ago that such a phenomenon would be 
accounted for if the molecules of the magnetized transparent me- 
dium were little rapidly-moving gyrostats, embedded in an elastic 
jelly-like ether. It was not apparent, however, whence the gyro- 
static molecular motion could be derived under the influence of the 
magnetic field. It is now pointed out that if the molecules consist 
of hollow non-conducting rings embedded in jelly, the rings being 
all positively electrified and containing a frictionless negatively 
electrified fluid, that the passage of the magnetic flux through the 
rings, on developing the magnetic field, would tend to spin the 
hollow rings in one direction about their axes of symmetry, and 
their fluid contents in the opposite direction. The jelly surround- 
ing each ring would preven: it from rotating bodily, and would be 
the seat of a gradually subsiding series of oscillations; while the 
fluid internal ring would go on spinning indefinitely unless the 
magnetic field were removed. This would supply an ideal mechan- 


ical model of the revolving molecular gyrostats. 


But although the hollow ring-molecules would be capable of dis- 
playing the magnetically twisted polarization of Faraday, yet they 
would be incapable of such molecular vibration as radiant molecules 
must be suposed to possess. Lord Kelvin suggests, therefore, that 
in the imaginary model, the hollow rings are enclosed in hollow 
spheres, the latter being embedded in and attached to the jelly. If 
the rings are supported from the internal surface of the spheres by 
suitable spring attachments, each ring will vibrate to and fro within 
its spherical shell, in a complex path representing the combination 
of six different simple vibrations. A collection of a number of 
these molecular spheres in ether-jelly, and the whole mass in a 
flame, might be the mechanical model of a substance whose spec- 


trum showed six bright lines. 





It is then pointed out that if a magnetic flux be brought to bear 
upon the model in the flame, the gyrostatic rotation within the 
rings would differ from molecule to molecule by reason of the dif- 
ferences in the angles between the directions of ring axis and mag- 
netic flux for the heterogeneously scattered and miscellaneously 
directed spheres. Some of the internal fluid rings, being situated 
with their axes parallel to the flux, would be powerfully set into 
rotation; while others, being situated with axes perpendicular to 
The con- 


the magnetic flux, would not be set into rotation at all. 
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sequence would be a whole series of slight changes in the to and fro 
molecular vibrations of the rings, in their shells, within a certain 
maximum range. The corresponding spectrum would show no 
longer six thin bright lines, but six hazy broadened lines, or bands, 
the breadth of the bands marking the extreme limits of gyrostatic 


deviation from the normal vibratory rhythm. 





The Zeeman effect, however, under corresponding experimental 
conditions does not show broadened spectral lines when a flame 
is subjected to a magnetic flux, but a division of normal single 
lines into a pair of slightly separated thin bright lines, correspond- 
ing to the maximum deviations of rhythm only. Consequently, 
Lord Kelvin finds it necessary to abandon the gyrostatic explana- 
tion of the Zeeman effect and adopts the explanation offered by 
Lorenz. He still provisionally retains the gyrostatic theory, how- 
ever, as possibly accounting for various diamagnetic phenomena. 
Professor Fitzgerald has come to the rescue of the Kelvin gyro- 
static model in the Zeeman dilemma, by suggesting that the hollow 
rings are elastically supported by springs from the internal surface 
of a spherical shell, and that this spherical shell in its turn is sup- 
ported by unattached smooth springs within a larger spherical 
shell, which in its turn is externally embedded in and fastened to 
the elastic jelly ether. By this means the molecule as a whole ‘can- 
not rotate in the ether, but the internal sphere with its contained 
gyrostat is free to orient itself like a compass needle under the in- 
fluence of magnetic flux, and so secure the maximum gyrostatic 


rotation in all molecules. 


While there is, of course, much interest in the problem of con- 
ceiving some dynamical model capable of exhibiting the phenomena 
of matter and ether, yet the conception must be regarded as a 
mental toy, and it is to be doubted whether any rational being is 
prepared to believe that material molecules are non-conductive 
gyrostats flexibly mounted in one or more spheres, embedded in 
and attached to a jelly. If we pursue such a structure to the logical 
consequences of its existence, we are compelled to add some new 
complexity to account for each new phenomenon, until the finally 
evolved molecule might be as complicated as a telautograph, and 
its jelly ether as multifarious as a socialistic government. Jf we are 
to prejudge nature in this question according to our limited knowl- 
edge of her in other and better comprehended ways, the chances 
are that ether and matter are fundamentally enormously more sim- 
ple than any mechanical model which has yet been suggested for 
their realization. Nature seems to embody infinite simplicity in 
all those things that we believe we understand, and one is tempted 
to hope that the same is true concerning things that as yet we do 


not understand. 
ceneeoessnnaaaticeieenmenstlf iensindicannsesensheestitane 
THE PRACTICAL MEASUREMENT OF HIGH POTENTIALS. 

For the measurement of all potentials so far used commercially, 
ranging up to 40,000 volts, standard methods commonly used on 1000 
and 2000-volt circuits suffice. In the testing of the dielectric strength 
of high tension apparatus pressures, between 50,000 and 150,000 volts 
are now used by both operating and manufacturing companies, these 
pressures being delivered from transformers with a power of many 
kilowatts as distinguished from induction coils, with which such 
pressures are common, but which cannot deliver any great amount of 
power. For the direct measurement of such extremely high poten- 
tials the electrostatic voltmeter or electrometer appears at first sight 
to be a most suitable instrument, but the sparking distance of these 
pressures is so great—roughly I in. per 10,000 volts between points in 
air—that the parts of the instrument must be widely separated, mak- 
ing it of prohibitively unwieldy dimensions. In addition, the creep- 
ing distance of such voltages is so great that it is almost impossible 


to insulate the numerous parts of opposite polarity within the confines 


of an instrument of any reasonable size. 
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There has been proposed and tried the insertion between the elec 
trified parts of the instrument, notably the fixed and movable vanes, 
of solid materials with a much higher dielectric strength than that of 
air, but the peculiar ability of high electric pressures to jump through 
joints in such insulating materials makes the: design of the parts a 
difficult matter. Prof. Elihu Thomson has recently patented the 
combination of a quadrant electrometer with a surrounding vacuum 
comparable with or greater than that of a Crookes’ tube, the strength 
of such a vacuum to resist disruptive discharges being immensely 
greater than that of air. 

The means of indicating the high voltage pressure on low voltage 
instruments are numerous, the simplest and most obvious being the 
use of a low-pressure voltmeter across the line supplying the low- 
tension primary of the step-up testing transformer. This method is 
necessarily based on the assumption that the ratio of transforma- 
tion of the testing transformer remains constant, which assumption 
is far from true if the apparatus under test has sufficient leakage or 
capacity, especially the latter, to place any considerable load upon 
the transformer. On account of the high tension of such trans- 
formers, their primaries and secondaries cannot be thoroughly inter- 
leaved and their self-induction is likely to be high, giving a consid- 
erable inductive rise of pressure if a large capacity current—as, for 
instance, in underground cable testing—is drawn through them, 
which would make the voltage applied to the cable much greater 
than that indicated by the low tension instrument. 





Preferable to this arrangement is the use of a low-tension voltmeter 
supplied from a step-down instrument transformer, the high tension 
side of which is connected directly with the high voltage testing cir- 
cuit. Such an instrument transformer, however, becomes comparable 
in size and cost with the testing transformer itself, as its parts must 
be separated by such great distances that no matter how small its 
load it remains of large dimensions. For instance, an instrument 
transformer if required to carry only 10 watts for a voltmeter, its 
primary being arranged for 100,000 volts, would be practically as 
large and expensive as a 10-kw transformer for the same pressure. 





Of course, an electromagnetic voltmeter can be directly connected 
across the high tension circuit by inserting in series with it suffi- 
cient resistance. This involves a very costly resistance or multiplier, 
and a great waste of energy therein, as well as electrostatic difficul- 
ties between the electrified portions of the instrument and the case 
unless these parts are connected together. For use with the 30-kw 
100,000-volt transformer built for the Cataract Construction Com- 
pany at Niagara Falls, a voltmeter and two indicating wattmeters are 
fitted in this way and an ammeter is also inserted direct in the high 
tension line. The multiplier of the voltmeter and wattmeter shunt 
coils has a resistance of 1,300,000 ohms and dissipates at full pressure 
more than 5 kilowatts. The length of German silver wire in this re- 
sistance is about 40 miles. 





Still another method of using low tension instruments is to con- 
nect them with special voltmeter coils on the core of the testing 
transformer itself. A few turns of wire in this location give a con- 
venient voltage, and the arrangement eliminates about half the error 
due to changes of the ratio of transformation, which would be ob- 
tained by reading the voltage across the supply circuit. This expe- 
dient has been used by the Westinghouse Company in tests up to 
200,000 volts. An arrangement that does not seem to have been 
used, although it would appear to be of great value for this purpose, 
is the Mershon compensator, with a low potential voltmeter across 
the supply circuit. Still another possible arrangement of a multi- 
plier, electrostatic instead of resistive in nature, is described by Prof. 


Samuel J. Barnett on another page. 
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International Electrical Congress of 1900 in Paris. 





With regard to the Electrical Congress of 1900, Mr. Howard J. 
Rogers, director of Education and Social Economy of the United 
States Commission to the Paris Exposition, has issued the follow- 
ing memorandum: 

The Universal Exposition of 1900 is sure to gather together in 
Paris a great number of the scientists and engineers of the whole 
world. This justifies the French electricians in their efforts to 
organize an International Electrical Congress, which has _ re- 
ceived the official patronage of the French government. In pre- 
vious conferences questions of units and nomenclature have been 
settled by international agreement, to the immense advantage of 
all concerned. During the last twenty years there have been un- 
expected discoveries, new applications of what seemed once to be- 
long to pure science, and an extraordinary expansion of electric 
industries. Practice has thus started up a great number of problems 
on which it will be interesting and profitable to have the views of 
technical authorities. The discussions of the Congress will, there- 
fore, have especially an industrial and economical character. The 
work is, provisionally, divided as follows: 

1. Scientific methods and instruments of measurements. 

2. Production of electric energy, transformers, transfer and dis- 
tribution, electric lighting, traction. 

3. Electro-chemistry, electro-metallurgy, 
furnaces. 

4. Telegraphy, telephones and various applications. 

5. Electro-physiology. 

The Congress will last one week. beginning Friday, August 18. 
The subscription for membership is 20 francs. 


oo a 
The Present Status of Independent Telephony. 


accumulators, electric 





President Holbrook, of the Massachusetts Telephone & Tele- 
graph Company, says regarding the independent movement: 
“There are over $55,000,000 in independent telephone companies to- 
day, and less than 3 per cent. of them have gone under, which is 
a remarkable record considering that so many people have under- 
taken to construct plants without getting competent electrical en- 
gineers, and without sufficient capital. The great independent tele- 
phone companies like the ones in St. Louis, Detroit and Baltimore, 
and many other cities of this kind, are making good profits, and 
although many of them are not declaring dividends out of their 
surplus, they are yet using their surplus in the extension of their 
plants or in the construction of long distance lines, which are even 
more profitable than local exchanges. It has been stated that a 
line in Swanton, Vermont, had been sold to the established com- 
pany, and that the parties who owned the same were entirely sick 
and tired of attempting to make any profit out of the business. 
The company that operated these telephones had 51 miles of pole 
line, not including the village wiring in Swanton and St. Albans. 
They had only 200 paying telephones, and their rates in Swanton 
were only $1 per month. Probably the telephones were installed 
without the proper supervision of competent electrical and tele- 
phone engineers; the price was inadequate; the population was 
scant, and the telephones were so few in number that it would not 
pay any man to give his attention to it. 

“It was also stated that 'the Wisconsin Valley Telephone Com- 
pany in North Wisconsin®fad’ sold out to the Bell, and that the 
man in charge said that he had been deceived as to the cost of 
telephony. Mow, the truth is that the People’s Telephone Com. 
pany of Superior is now building a line parallel to the one sold, 
and finds the business exceedingly profitable. The Citizens’ Tele- 
phone Company of Grand Rapids, Mich., whose rates are only 
$2 and $3 per month, have over 3500 subscribers to their system. 
They have declared 2 per cent. dividends quarterly for the past two 
years, and their company has in addition a sinking fund. At Eliza- 
beth, N. J., a plant of 360 subscribers has expenses this year of 


only $5705 and net earnings of $2766, which, after allowing a proper 
deduction for depreciation, is able to show a Io per cent. earning. 
The Home Telephone Company, of New Prague, Minn., has just 
declared a dividend of 17 per cent. 
pany is earning good dividends 
“The report that an official connected with the New Orleans 
Telephone Company said that the money in independent telephony 


The Detroit Telephone Com- 
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was in constructing the lines, and not in operating them, has all 
the marks of a fish story. The report of that New Orleans com- 
pany shows that they are offering their bonds on the market on a 
conservative basis, and that their estimates are entirely within the 
limits of safety for investors. The papers are always proper chan- 
nels for calamities and adversities. They quickly advise the peo- 
ple of every man who breaks his leg, but they fail, and properly, 
to remind the public of the thousands of people that meet with 
no misfortune and calamity, and it is the same in the telephone 
business.” 
aE 


Meeting of the International Acetylene Association. 





A special meeting of the International Acetylene Association was 
held in Chicago at the Great Northern Hotel on August 14 and 15. 
Members were present from the states of Illinois, Indiana, Iowa, 
Michigan, Minnesota, Ohio, Tennessee and Texas and papers were 
read from New York and Canada. Sessions were held from 10 
to 12:30 and 2:30 to 5:30 Monday, from 11 to I and 3 to § Tuesday 
in addition to the banquet with twenty-seven covers Monday night. 
Although the association is made up of active competitors, its 
objects are solely educational and social, the “newness” of the in- 
dustry making the maintenance of such an organization for the 
comparison of notes and statement of experiences almost impera- 
tive, if large losses from useless experiments are to be reduced tu 
the minimum. 

The sessions were principally given up to a running fire of dis- 
cussion covering technical and business points of no interest to 
the general reader. 

A committee appointed at the July meeting to take up the situ- 
ation in Illinois and Wisconsin with a view to having carbide sold 
in those two States freely as it is in other States made a report 
which encouraged many members in the belief that a remedy for 
the present illogical condition will soon be found and applied. 

A resolution was adopted calling upon Congress to amend the 
patent laws upon the lines of the Canadian law, so that owners of 
United States patents shall be compelled to sell goods and supply 
the market at reasonable uniform prices without enormous con- 
ditions. 

A petition to the Electro Gas Company, the owners of 
parent patterns on electrical carbide processes, was prepared, which 
will be presented by the members of the association residing in 
New York City. 

In spite of the long sessions, the greatest harmony prevailed, it 
is said, there being displayed a commendable “live and let live” 
policy having its foundation in the belief that under ordinary con- 
ditions there is a fair amount of business for a good many strong 
manufacturers of good apparatus. All present concurred in the 
opinion that acetylene presented problems not lightly to be 
ignored, not inviting investment or experiment by amateurs be- 
cause the industry is past the experimental stage and practically 
all the patentable means of reducing this excellent lighting medium 
to practice have been covered. 

The association now has twenty-eight members and fourteen 
other have just been elected. All reputable manufacturers of acet- 
ylene generators, burners, os sundry supplies are eligible to full 
membership at $10 per year. Inventors, scientists, salesmen, agents 
or others interested in the industry are eligible to associate mem- 
bership at $5 per year. 

> 
The A. A. A. S. Meeting at Columbus, O. 





Our special correspondent attending the convention at Columbus, 
O., of the American Association for the Advancement of Science, 
telegraphs us as follows: There were eight hundred persons present 
here when the meeting opened, including Prof. Mendenhall, of 
Worcester; Prof. Elihu Thomson, Dr. F. Bedell, of Cornell; Prof. 
Alex. MacFarlane, of Lehigh, and Dr. H. T. Eddy, of the University 
of Minnesota. Adjutant General Axline addressed the body on be- 
half of Governor Bushnell, and Judge Erhart for the city. President 
Thompson represented the State University. President Orton in his 
reply reviewed comprehensively the general state of science, and the 
address was unusually able and interesting. A good many excellent 
electrical papers have been offered in the various sections of physics, 
engineering, etc. Prof. W. G. Johnson, Entomologist of Maryland, 
has attracted attention by his statement that suffocation by hydro- 
cyanide gas is likely to be substituted for hanging or electrocution. 
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Automatic Telephone Exchange at Augusta, Ga. 





By LEE CAMPBELL. 


T would be rather difficult for most persons to conceive of a 
I telephone system without central office operators. In fact, the 
average telephone user is inclined to regard that much abused 
and long suffering individual, who answers to the title of “Central,” 
as the autocrat of the situation. But in Augusta, Georgia, we 
have a busy exchange of five hundred subscribers, who make 
thousands of connections and disconnections every hour of the 
business day, without the sound of the “Hello Girl’s” gentle voice 
or the aid of her dexterous fingers. All the work of switching 
is done by machines, which operate rapidly and surely, and which, 
although performing a rather complex set of duties, are them- 
selves quite simple and by no means delicate. Since these auto- 
matic telephone exchanges are now attracting considerable at- 
tention, a description of the Augusta system, which is one of the 
largest of the type, will probably be not without interest. 

This system is owned and operated by the Augusta Telephone 
& Electric Company, which was incorporated in 1896. The 
switchboard room and the company’s offices are located on the 
fifth floor of the Dyer building, which is the principal office 
building of the city, and which is situated in the heart of the 
business district. The construction of the exchange was com- 
menced in February, 1897, and the company started business on 
April 1st of the same year with two hundred and fifty telephones 
in operation. Since that time, the system has gradually grown 
to double its original size, and the lines are still being extended 
and the subscription lists are still being added to. 

The outside construction is of a high grade. Black cypress 
poles are used, of a standard size. The cross arms are of heart 
yellow pine with black locust pins. The pole shown in Figure 4 
is 64 feet high and 13 inches at the top. Every telephone has 
a complete copper metallic circuit, No. 14 B. & S. G. wire being 
used for the open wires and No. 18 B. & S. G. wire in the cables. 
The climatic conditions are not severe at Augusta and the No. 14 
wire has given good satisfaction. The cables are of the dry-core 
paper type, each wire having two wraps. A great deal of cable 
has been used in order to cut down maintenance costs, and the 
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FIG. I.—VIEW OF SWITCHBOARD ROOM. 


various troubles which telephone lines in our cities are liable to. 
Augusta has no alleys and the streets are lined with tall trees, so 
that the outside work was rather difficult and costly. In laying 
out the lines, great pains were taken to avoid as much as possible 
the electric light, power and street railway circuits, and nearly 
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all lines are free from induction and leakage from such circuits. 
Each line is protected by a fuse and lightning arrester.in the 

cable boxes, and by another on the central office distributing 

board. Each line also has in it a thermal cut-out made especially 





FIG. 3.—SINGLE PRIMARY SWITCH. 


for this type of exchange, and which protects against small cur- 
rents which are not heavy enough to blow the fuses used. <A 
current of one-half an ampere flowing for less than a minute will 
operate these cut-outs. No fuses or 
lightning arresters are used at the tele- 
phones, for the devices already men- 
tioned seem to afford ample protection, 
and the absence of fuses at the houses 
makes it necessary to cover only a small 
territory in order to close circuits 
opened by lightning or crosses with 
high potential circuits. 

The telephones and _ switchbear 
were manufactured by the ae. 
Automatic Telephone Exchange Co.) of 
Chicago. 

The switchboards (Fig. 1) have a ca- 
pacity of one thousand subscribgijand 
they have now on them fines 
enough for somewhat over five hundred 
telephones. The switchboards and»the 
cross-connecting and distributing board 
occupy a room 18 x 36 feet. In a room 
adjoining the main room are two stor- 
age batteries, each of forty-eight cells 
of forty ampere-hour capacity, which 
furnishes the energy to operate the ma- 
chines. In another room the company 
has a good set of cable testing instru- 
ments. 

The central office and all the tele- 
phones are taken care of by one chief 
inspector and two assistants. Their 
hours are so arranged that there is a 
man on duty in the central office from 
7 A. M. to 11 P. M. During the night, 
one of the men sleeps in a room :djoining the exchange. All the lines 
are tested every morning for breaks, crosses and grounds by using a 
few cells of the storage battery for a test battery. The testing only re- 
quires a few minutes and does not annoy the subscribers in'any way. 
After the tests have been made on Sunday mornings, the ex- 
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change is locked up and left to take care of itself during the re- 
mainder of the day. Every telephone is inspected once a month, 
and the telephone cells are renewed at regular intervals. As the 
inspector goes to each telephone, he also makes a number of calls 
so as to operate at Central all the automatic machines which the 
telephone ever used. While he is operating the machines, the 
man at Central carefully watches their actions so that if any ma- 
chine does not work exactly as it should, the failure will be dis- 
covered and immediately remedied. By this system of regular 
and careful inspection, every machine and telephone is kept in 
the best of order. When it is understood that there are in the 
Augusta exchange two machines (Fig. 2) for each telephone, mak 
ing a total of about one thousand machines, it is readily seen that 
the individual machine requires very little attention, or one ope 
rator could not care for all of them and in addition attend to the 
many other little duties of the Central office. 

The exchange is a very busy one, the average number of calls 
per week day being twelve per subscriber. A comparison of the 
business done with that done by other systems of about the same 
size, while remembering that the Bell Company is also operating 
in Augusta, shows that the automatic service must be very popular. 
The load curve (Fig. 5) shows that the busiest time is from 9 a. 
m. to 12 m., the maximum being reached about 10:30 a. m. The 
popular hours for dinner in Augusta are between 1 and 3:30 o'clock, 
and the suppression of business during these hours is plainly 
shown by the curve. 

The average call by the Strowger system requires about five 
seconds, and the disconnection is made automatically when the 
subscriber hangs his receiver back on the hook. A glance at 
Fig. 3 will show that the telephone has on its face a numbered 
dial, which is pivoted at its center. By manipulating this dial 
the subscriber calls any number he desires. For instance, to call 
No. 653, the subscriber first takes down his receiver, then places 
his finger in the slot numbered six and turns the dial until his 
finger strikes the stop on the lower edge of the dial, then he lets 
go and the dial returns to normal position. He repeats this ope- 
ration with the slots numbered five and three, and he is in direct 
connection with the desired telephone. He then turns the 
magneto crank on his telephone and this rings his own bell and 
that of the telephone called. If his bell does not ring, he knows 





FIG. 2.—THE TELEPHONE. 


that the telephone he is trying to call is already in use, and he, of 
course, hangs up his receiver and waits a reasonable time before 


attempting to make another call. 
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The system gives absolutely private service, for it is impossible 
for a subscriber to connect to another who is already using his 
telephone. The transfer system of the railroads running through 





FIG. 4.—BLACK CYPRESS POLE. 


Augusta is operated by telephones connecting with the automatic 
exchange, and this system serves as a good illustration of the 
speed and reliability of the automatic service. All trains and cars 
transferred from one road to another and all trains running in 
and out of the Union Depot receive their orders by telephone 
from a transfer agent, who has charge of the transfer tracks and 
the spurs and switches in connection with them. Ten telephones 
are used regularly in the system and others are used occasionally. 
An average of one hundred and thirty-five passenger and freight 
trains per day are transferred and switched on the tracks. This 
is said to be the largest transfer system operated by telephone, and 
the transfer agent claims that the system works admirably. 

The rates for service of the Augusta Telephone & Electric Com- 


pany are as follows: 
FOR BUSINESS PLACES. 
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FIG. 5.—CURVE CALLS PER HUNDRED SUBSCRIBERS. 


The policy of the company has not been to win by throwing mud 
at the Bell Company, or by working on the sympathies of the 
people or by giving service at very low rates, but by giving a 
superior service at reasonable prices. 
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The American Foundrymen’s Association Tests on Cast 
Iron as Related to Electrical Machinery. 





By Dr. R. MOoLpeNkKE. 


N order to make the best possible use of a material we must be 
I well acquainted with its properties. The order of the day is 
economy, and the wisest kind of economy is that which affects 
a nation’s natural resources. Our deposits of coal and iron ore may 
seem inexhaustible, but this does not give us the right to waste them, 
and so the modern tendency is to produce a high grade material and 
then use only so much of it as is absolutely necessary for the work 
in hand. 

It is this, perhaps unconscious, study of “manufacturing economy” 
which has gradually wrought such marvelous changes in the ma- 
terials we use to-day for constructive purposes. Steel, iron, copper, 
aluminum, etc., are now produced in enormous quantities and of 
very high and uniform grades. Cast iron, on the other hand, while 
a most important factor, has been somewhat pushed in recent years 
by the cheapening of malleable and steel castings. 

The foundryman is to-day seeing in this the long expected conse- 
quence of a number of factors in the industry over which he has 
very little control. For instance, any one with about $10,000 can 
start a foundry without much trouble. The selling price of pig iron 
per ton as compared to that of the finished castings looks so tempt- 
ing that with a cut in prices plenty of trade can be secured. The in- 
variable result is at least one closed foundry, demoralized prices in 
that section of the country, and, worst of all, a lot of inferior product 
to blacken the name of cast iron in the eyes of an undiscriminating 
public. 

Again, there are to-day foundries scattered everywhere into which 
no trade paper finds its way, where one or two mixtures are used 
year in and year out, where, in fact, any innovation or progress look- 
ing toward the furnishing of an iron to suit the purpose of casting 
instead of letting the casting take its chances with the iron, would be 
looked upon with tremblings for existence. Here again is a black 
eye for cast iron. Then we have the well understood deterioration 
of our irons due to the modern forced production. Unless the best 
of skill is used to counteract or mitigate this, there is another ele- 
ment working against the standing of cast iron in the list of ma- 
terials of construction. And finally—we may as well confess it—we 
know very little about the heterogenous mixture of elements called 
cast iron. Every step made in the direction of fixed results opens up 
a new range of properties, the effects of which we have seen, but 
could not well account for. 

It is to learn more of the nature of cast iron, as shown by physical 
and chemical tests, that for a number of years prominent organiza- 
tions and individual investigators have worked hard to furnish a 
basis upon which to build some definite rules of procedure in the 
production and testing of iron castings. 

Now when we speak of cast iron it may not be realized that this 
is a term which covers a great number of varieties of this material. 
The casting may be hard and white, or soft and gray; it may be 
chilled on one face and soft on the other, brittle, or be capable of 
stretching a little. It may be nearly as strong as steel, or so weak 
that it is only iron in name, and goes into sash weights. This range, 
due entirely to its composition, is often lost sight of by students, 
and hence many of the records now extant are incomplete, or being 
obtained with imperfect processes, give conflicting data. 

As the founder is perhaps the man best capable of producing ma- 
terial free from objectionable influences upon which to make the de- 
sired tests, the writer brought the subject of standardizing the test- 
ing of cast iron before the American Foundrymen’s Association a 
year ago. The recommendation was adopted, a committee appointed, 
and the work is now well under way. A brief outline of the plans 
and study of that portion already completed which falls within the 
scope of the electrical fraternity, will doubtless be of interest here. 

The wide range of cast irons was narrowed down to 12 distinct 
types, among which may be mentioned heavy and light machinery, 
gun metal, roll, car wheel, stove plates, dynamo frame iron, etc. 
This group will take care of the chemical side of the problem, the 
physical aspects being looked after in the arrangements made for 
the test bars themselves. 

From the first it was seen that whatever tests were to be made, 
they would have to be repeated systematically to a greater or less 
extent for all the varieties of iron chosen. It was decided to study 
the following points: The variation in results due to the shape of 
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the test bar; that is, whether round or square; to its size, whether 
one-quarter of a square inch in cross-section or 16 inches square; 
the condition of the bars, whether rough or machined; and finally 
the effect of green sand and dry sand molds. 

The only tests which can be carried out successfully with the ma- 
chinery available at the present day are the tensile, transverse and 
compression tests. That impact tests could not be included yet must 
be considered a misfortune, this form of test being considered by the 
writer a most promising one, especially for cast iron, which as a rule 
is broken in service by shock. Other tests, such as for hardness, 
shearing, punching, etc., were precluded by the properties of the ma- 
terial and its notorious lack of homogeneity. On the other hand, 
the measures of contraction, chilling quality and fluidity’ of the 
various irons were duly provided for. 

Naturally, to make the work a success, the results obtained from 
these tests must be comparative, and so it was decided to cast all the 
bars vertically and at the same time. When it is stated that in a full 
set of bars, half to be tested rough and half to be machined, again 
half to be in dry sand and the other half in green, half to be round 
and half to be square (the areas of the respective sizes to be equal), 
the transverse bars to embrace 16 sizes and the tensile 8, and that 
the least number of bars of a kind must be two, the magnitude of 
the work will be recognized. A full set, therefore, is composed of 
192 bars, and weighs 3800 lbs. For the details of these casts the 
reader is referred to the paper of Mr. Thos. D. West, member of 
the committee, who looked after this end of the work, and the suc- 
cess of the method adopted is shown by the fact that the casts were 
complete in twenty seconds and not a bar lost. Up to date over 1000 
tests have been made, five sets have been cast and a number of addi- 
tional studies carried out. 

That portion of the work in which designers and builders of elec- 
trical machinery will be interested follows herewith. The Westing- 
house Electric & Manufacturing Company generously furnished two 
complete sets of bars, one of their heavy dynamo frame iron, and the 
other of the iron going into their light castings. A summary only 
of the results is given, the reader being referred to the report of the 
committee, published by the American Foundrymen’s Association, 
for the separate tests. 

TABLE I.—TENSILE TESTS. 





Ultimate strength in Ibs. per sq. in. 


Set B. Set C. 








| | 
Dynamo Frame Iron. Light Machinery Iron. 
| Approx. area in sq. in. +25 1.00 2.25 4.00 | .25 1.00 225 4.00 
‘ ae = - —s . neaee Saas . — | 
| Green Sand | 
; Square bars, rough 16690 15050 13090 10980 17070 16000 12090 10910 | 
| Square bars, machined 17700 14980 12460 ..,.. 18050 14550 11130 ..... | 
| Round bars, rough 16370 5340 13410 11370 17550 16200 14290 11920 | 
Round bars, machined 18520 14620 13140 ..... 17460 14830 11890 ..... } 
Dry Sand 
Square bars, rough 16020 15100 12520 11210 16560 15900 12460 11100 | 
Square bars, machined 17400 14530 I2I00 ,. .. 18090 13760 11330 ..6.. 
Round bars, rough 16790 16190 13660 11050 17:20 16010 13370 rI12g0 | 
Round bars, machined 16850 14970 13180 ,.... IrOgO 15380 10330 .,... | 





These figures are the averages of 263 separate tests. The ma- 
chined bars were all originally the next size larger; that is, a I-inch 
square bar was cut down to %-in. x ™%-in., and the round bars re- 
duced correspondingly. A discussion of the above results shows the 
remarkable influence of the size of a bar upon its tensile strength, so 
far as cast iron is concerned. Note the fact that the sets of bars 
were obtained under conditions which made the initial temperature 
and the composition of the iron going into each bar exactly alike. 

The explanation of the wide variations in the table is simple 
enough. With a given composition of the iron one bar should be 
identical with the other were it not for the property of segregation, 
which is more marked in cast iron than in any other metal. Aside 
from the limited influence of segregated sulphides, phosphides and 
silicides of iron, the formation of graphite, which is practically 
segregated carbon, is all important. That is to say, the total carbon 
present will be combined or graphitic as the result of three factors— 
the silicon contents, the casting temperature and the rate of cooling. 
The first two factors being constant in these tests (a result never 
heretofore attained in other investigations), the last, the rate of cool- 
ing, really determines the strength of the castings in question; the 
slower, the more graphite or planes of weakness; the quicker the 
rate of cooling, the more combined carbon and hence higher tensile 
strength. The consequence of this is that not only are the thicker 
castings (which set and cocl slower than the thin ones) propor- 
tionately weaker, but the interiors of the castings are all weaker than 
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the outer layers, a fact especially noticeable in the compression tests 
to follow. 

One apparent contradiction to the last statement may be seen in 
the increased strength of the machined bars of the smallest cross- 
section. Here the removal of the skin has actually taken away the 
strongest metal, chemically speaking, but on the other hand this very 
skin is so full of casting strains, microscopic cracks, etc., that it is 
far weaker that it should really be. In the larger bars, however, the 
removal of about %4-inch of closer grained material has left the inner 
open grained rich graphitic and weak iron in such preponderance 
that the true weakness of heavily machined thick iron is quite in 
evidence. 

The light bars are nearly twice as strong as the heavy ones, the 
round bars are stronger than the square ones of equal area, and the 
bars cast in green sand are slightly stronger than those cast in dry 
sand or cores. 

Coming now to the compression tests we have a remarkable series 
of results. One-half-inch cubes were cut from the centres of each 
of the sizes of square bars cast in dry sand; that is, from the %- 
inch, 1-inch, 1%4-inch, 2-inch, 2%-inch, 3-inch, 3-%-inch and 4-inch 
square bars. The crushing strength of these cubes in pounds is 
given in the same order: 

Set B—38360 23000 20980 18130 15060 13790 13160 12430 
Set C—38500 24890 20750 18010 17840 15950 15820 14220 

Besides this, every bar had cut from it one-half-irch cubes be- 
ginning at the edge and going backward. Here are a few of them 
taken at random from the tables: 


Outer edge- 17000 14410 13900 13160—to middle 
16140 13950 13760 12830 
21640 18740 15060 
27440 23000 
17100 16510 16080 15880 
21750 19340 18010 


It will be noticed that not only do the centres of the bars grow 
weaker as their size increases, but also that each individual bar 
shows regularly decreasing strength from edge to centre. The 
chemical side of this phenomenon is to form the subject of further 
study. It cannot help occurring to the writer, however, that in mak- 
ing the usual tests for permeability with bars cast on magnets, such 
palpable variations in the physical structure (and chemical also, so 
far as the carbon conditions are concerned) must make the average 
number of magnetic lines of force per unit of area the result of wide 
variations in different parts of the bar. Moreover, it would raise an- 
other question—what comparison there is between the result ob- 
tained from the test lug or bar and the heavy and entirely different 
(physically) magnet itself. : 

We come finally to the transverse tests of these interesting irons. 
These were all made with the bars on supports 12 inches apart and 
pressure applied at the centre. 


TABLE II.—TRANSVERSE TESTS. 
Modulus of Rupture in lbs. per sq. inch. 















































Set B, dynamo frame iron. 
Approximate area 1,00 2.2 00 6.2 00 12.2 16,00 | 
in sq. inches. a : ree a5 | 9 5 a 
Green sand. | | 
Square, rough 42940 | 39220 | 39540 | 33960 | 31860 | 29680 | 27960 | ..... 
Square, machined 37440 | 34670 | 34750 | 35760 | 32740 | 300c0 | 27150 | ..... 
Round, rough 33230 | 44300 | 41270 | 41680 | 41320 | 35600 | 34860 | 29630 | 
Round, machined 40020 | 44790 | 38750 | 34020 | 35400 | 32670 | 32300] ..... 
Dry Sand. 
| Square, rough 35980 | 38380 | 34900 | 34460 | 31990 | 30050 | 28350 | 25350 
Square, machined 30240 | 36180 | 33250 | 35180 30880 | 28120 | 25850 | ..... 
Round, rough 35110 | 49160 | 44840 | 39230 | 40710 | 35620 | 35250] ..... 
Round, machined 39150 | 37800 | 37270 | 33910 | 32810 | 31170 | 31560 | ..... | 
Set C, light machinery iron, 
Green Sand. | | 
Square, rough | 40080 | 37000 | 3280 | 36170 | 30700 | 30980 | 29720 | 28580 | 
Square, machined | sesee 40230 | 36990 | 33770 | 33290 | 32310 | 27860 | , 
| Round, rough 626 0 | 48050 | 38890 | 42560 | 41370 | 38080 | 35030 | 32270 
Round, machined 55680 | 47340 | 42920 | 38410 | 36520 | 34140 | 36040 | .... 
Dry Sand. | | 
Square, rough 47860 | 39190 | 38780 | 34550 31150 | 29230 | 29150 | 27780 
Square, machined | ..... | 38880 | 35420 | 34090 | 32710 | 30405 | 25520 | ..... 
Round, rough | 50210 | 50.80 | 43950 | 40T50 40270 | 37780 | 35240 | 31840 | 
Round, machined 47850 | 51350 | 37550 | 38960 | 36290 | 32250 | 33510 | ,.... 





This table, as well as that of the deflections to follow, gives the 
summary of 256 tests, and illustrates the inapplicability of the or- 
dinary formule used in calculating the cross-breaking strength of 
materials when applied to cast iron. Take, for instance, the square 
rough dry sand bar averages of Set C. Here the %-inch by %-inch 
bars placed upon supports 12 inches apart and broken by pressure ap- 
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plied at the middle, showed an average modulus of rupture of 
47,860 lbs. per sq. in., corresponding to an average breaking load of 
337 lbs. The 4-inch by 4-inch bar tested under the same conditions, 
were the formula applicable to cast iron, should with this modulus 
of rupture of 47,860 lbs. per sq. in., correspond to a breaking load of 
170,160 Ibs., whereas the actual figure is only 98,750 lbs. 

This may account for the large factors of safety made necessary 
when basing work upon results obtained from small test bars. The 
table shows very plainly that for the same iron the transverse 
strength decreases as the thickness increases. It is interesting also 
to note that the round bars show up much better than the square 
ones of equal area, those from green sand are stronger than those 
from dry sand, the machined apparently weaker than the rough. The 
table of deflections, however, shows that, excepting the very heaviest 
sections, the machined bars deflect much more before breaking than. 
the corresponding rough ones, an important point to note in judg- 
ing the iron for its shock resisting qualities. 

In the table of average deflections we see that the dry sand bars 
bend more than the green, the machined more than the rough, and 
the round and square are nearly alike. 


TABLE III.—TRANSVERSE TESTS. 


Set B, Dynamo Frame Iron. 





Approximate area Deflection in Inches. 


























i . inches, 
in sq. inch .25 1 00 2.25 | 400 | 625 g.00 | 12,25 | 16.00 
Green Sand. 
Square, rough -198 | .120 | .r0oz2 | .094 | .102 | .100 | .100 | .ogr | 
Square, machined +290 164 -144 118 .098 -092 .056 guca” i 
Round, rough 104 0125 .079 .086 101 -094 -093 .061 
Round, machined .306 .160 ITS -081 095 .071 .065 Sees 
Dry Sand. 
Square, rough .200 .107 095 .089 -108 .IOr .09I 071 
Square, machined 297 +181 .127 «116 -101 +084 .050 wee 
Round, rough +204 115 .084 082 109 O91 -094 
Round, machined 316 +170 | .113 | .090 | .088 :077 .056 
Set C, Light Machinery Iron. 
| Green Sand. | 
| Square, rough +179 -100 .090 | .095 .057 .068 .068 058 | 
Square, machined +294 .146 +123 096 .079 .074 .069 seks 
Round, rough -154 -IIg .089 | 078 | .08% .073 .067 .044 
Round, machined «306 130 <II2 097 | .085 2085 .076 ear 
Dry Sand. | 
Square, rough 191 145 .083 .082 095 .084 085 .066 
Square, machined -308 | .132 | .115 | .109 | 083 | .077 | .077 | .... 
| Round, rough +148 .120 | .093 | .083 .078 086 083 040 
Round, machined -344 .140 | ,116 .104 .095 .084 .075 tree | 





From the results here given and further studies along the same 
lines there will be drawn up specifications for testing this class of 
material. In the meantime there is now available for the designer of 
electrical machinery some comparative information on the strength 
of cast iron in the various conditions met with in daily practice.. 
May it be of service to manufacturer and consumer alike. 


———--- 4 
Therapeutic Radiant Heat. 


A curious legal case has just been heard in England in Taller- 
man against the Dowsing Radiant Heat Company, Limited, in: 
the Court of Chancery. Plaintiff was the inventor of a mode of- 
treating various diseases by means of superheated air, and the pat- 
entee of an apparatus for carrying this mode of treatment into effect. 
His system has been in practical operation since 1893, and has at- 
tracted the favorable attention of many members of the medical pro- 
fession. In the Lancet of Aug. 29, 1896, there appeared an article on 
the subject by Dr. Knowsley Sibley, in which was contained an ac- 
count of the Tallerman mode of treatment, and particulars were 
given of its application to specific cases. The defendant company 
was formed in December, 1898, for the purpose of applying a rival 
mode of treatment, which was patented in 1897 and 1898 by Mr. Her- 
bert John Dowsing, an electrical engineer. The main difference be- 
tween the two systems was that luminous heat was made use of by 
Dowsing, whereas Tallerman applied dark or obscure heat. Dows- 
ing’s system had been favorably spoken of by some medical men. For 
the purpose of making Dowsing’s system known the defendant com- 
pany had circulated three small pamphlets, in regard to each of which 
the plaintiffs made some complaint. These complaints were that the 
commendations and recommendations which were made of the 
plaintiff's inventions were stated as having been made of the de- 
fendant’s invention and treatment. The plaintiff has sued for an in- 
junction to restrain the defendants from thus “stealing his thunder’ 
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A Simple and General Method of Obtaining the Mean 
Value of the Power of An Alternating Current. 





By Pror. SAMUEL J. BARNETT. 


In a previous paper on the virtual value of an alternating e. m. f. 
or current, I have shown, using only the simplest mathematics, 
that the mean value of the square of any sine or cosine is %; and 

sin | sin | 
(2) that the mean value of any product of the forin or +} o/. or bn ot 
cos cos J 
is zero, unless m and m are equal and both terms are either sines 
or cosines. In this case the product becomes the square of a sine 
or cosine and its mean value, by (1), is %. 

From these same considerations the general expression for the 
power of an alternating current may be readily obtained. Denoting 
by E and / the e. m. f. and current, respectively, we have, according 
to Fourier’s Theorem, 

E=A,cosw t+ A, costw t+ A,coszpot+t...+Ancosnwt... (3) 
and J= B, cos (wt + B)4+- By cos 2 (wt + B)+ B, cos 7 (Wt 4+ B)+ 
.2 ++ Bn cosn (wt + PB) (4) 
where o = 27 X frequency of fundamental, and # is the difference 
of phase between the fundamentals of Zand 7, From (3) and (4) wx 
obtain, denoting by P the power, 


Putiae Bm cosmw tcosm (wt + B) 
m— 1 
+55 4:8, cos kwtcosl(wt+ Bp), (5) 
the one summation including only the products whose terms are 
of the same frequency, and the other only those whose terms differ 
in frequency. 

The mean value of the power is the sum of the mean values of all 
the terms of (5). Considering the general term of the first summa- 
tion, we have 
Mean Am By cos mw t cos m (w t +- B) = 

Mean Am Bm (cos? mwtcosm 3 —cosmutsinmwtsinm B)= 





Am Bm 
Mean Am Bm (cos? m w t cos m B) = — > 65 m 2B, (6) 


by (1) and (2). Expanding in a similar manner the general term 
of the second summation, and again applying (1) and (2), we obtain 
Mean Az Bz cos kwt cos 1(wt+- 8) = Mean Ax ZB, (cos kw teos lw t cos 1B 
— cos kwt sin lwt sin 1B) =0 (7) 
From (5), (6) and (7), therefore, 
m=n Am Bm 
Mean P= 5S -—> 
m=! 
= 4 (A, B, cos B+ A, By cs 28 +... + An Bn cos n fs) (8) 
The mean value of the power is thus the sum of the mean values of 
the powers of the individual harmonics. 
In the simplest case possible 


Mean P = Mean E J = Mean Ay, B, coswt cos (wt -+- f) 





cos m 2B 


> 


A,B 
= Mean A, B, (cos* wt cos B — coswt sin wt sin 8) = * 1 cos B (9) 


Had we used for £ and /, instead of the expressions given in (4), the 
still more general series, 
E=SAmeoosmuot+sBmsinmot 


and 
T= Cn cosm (wt +-B)+ SD,» sin m (wt + B), (10) 


the same simple method would obviously have furnished the solution. 
Owing to several typographical errors in the article referred to as 
it originally appeared, it is reprinted below. 
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Some Methods of Measuring High Potentials With Low 
Potential Instruments. 





By Pror. SAMUEL J. BARNETT. 

N the course of a certain electrical investigation’ necessitating 
the use of charges at potentials of many thousand volts, it 
devolved upon the writer to develop some means of measuring 

these potentials with instruments constructed for low-potential 
measurement; the result being that some methods were devised by 
which the range of an electrometer or ballistic galvanometer may be 
almost indefinitely extended. As the methods are capable of ac- 
curacy, and as it is frequently desirable to measure high potentials 
in laboratories where specially constructed instruments are not 
available, it is hoped that this paper may be found useful. 

The first method, which was adopted for the investigation men- 


1Physical Review, 6, p. 257, 1898. 


ELECTRICAL WORLD anp ENGINEER. 305 


tioned, consists in applying the whole potential difference in ques- 
tion to the terminals of two condensers arranged in series, and 
measuring the fall in potential between the plates of one of them. 
From this and the known ratio of capacities the whole potential dif- 
ference immediately follows. Thus, let Ci and C: (Fig. 1) denote 
the condensers (and their capacities) in series, having the joint 
capacity C. Let the electrometer E be connected to the plates of 
Ci, the terminal plate of which is earthed; and let V be the whole 
fall of potential through the series, and , that through Ci. Then 
we have, including in C; the capacity of the electrometer: 

= ee We whence V = PV, “ . 


CV=C)V, 


2 ‘ Ce 
By choosing the ratio —* C in a suitable manner, an electro- 


meter (or ballistic galvanometer) of any convenient range may be 
employed to measure any e. m. f. within its range or higher, ex- 
cept in so far as leakage, absorption, etc., render its indications un- 
reliable. With ordinary condensers these difficulties, especially 





Ky 
FIG. 2.—SECOND METHOD. 


FIG. I.—FIRST METHOD. 


troublesome at high potentials, may be largely overcome by per- 
forming all operations quickly; while absorption may be entirely 
eliminated by the use of air condensers. If an electrometer, con- 
nected idiostatically, is used, alternating as well as direct e. m. fs. 
may be measured, care being taken, of course, to use the proper 
ratio of capacities for the frequencies employed. In the experi- 
CG + C, 
2 
a Kelvin quadrant electrometer to measure potential differences 
greater than 30,000 volts. A comparison of the readings of the in- 
strument with Baille’s values for a number of spark-length po- 
tentials showed a very satisfactory agreement. 

After this method was developed the writer found that the well 
known principle which it involves (Y=V,+ V,+...+-Vx, for 
condensers in series) had long been used by Lord Kelvin in the 
calibration of his electrostatic voltmeters, by the series production of 
high potentials.? This, however, is quite different from the method 
just given of measuring potentials produced in any manner. 

The second method is an inversion of Faraday’s method of com- 
paring capacities. In this well known method the difference of po- 
tential between the plates of the first condenser is measured; the 
second condenser (uncharged) is then connected in multiple with 
the first, and the resulting difference of potential observed. From 
these data the ratio of the capacities is readily obtained. If, how- 
ever, the ratio of the capacities is known, the initial potential differ- 
ence to which the condenser has been charged by the source whose 
electromotive force is required, may be computed from the meas- 
urement of the final; and this may be made as small as desired by 
a suitable selection or adjustment of the condensers to be used. 
Thus, C; and C; (Fig. 2) are two condensers (and their capacities) 


2Proc. B. A. A. S., p. 907, 1885. 


ments above mentioned, the ratio was 75 to 1, enabling 
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which can be put in multiple through the switch K,; the terminals 
of an electrometer, or better (with ordinary condensers and high 
potentials, at least) a ballistic galvanometer, B,can be connected with 
the coatings of C: through the switch Kz. The potential difference 
to be measured, V, is applied to the plates of C2. C2 is then in- 
sulated and immediately put into multiple connection with Ci, re- 
ducing the potential difference to V1; whereupon the condensers 
may be instantly discharged through the galvanometer, B, by the 
switch K.. If an electrometer is used instead of the galvanometer, 
it may be left connected to C; until just after the condensers are put 
in multiple, when it should be insulated, unless the condensers are 
non-absorbent. In many cases the galvanometer may be left 
permanently connected. In this method we have 

G+ 

Cs 

If a galvanometer is used, Ci and C; must both be known, in ad- 
dition to their ratio. From C; + C: and the galvanometer constant 
and deflection, VY; is readily found, and consequently V. This 
method possesses a great advantage over that first described in that 
it avoids, almost completely, the troublesome effects of absorption 
and leakage; the whole process of arrangement in the multiple and 
final discharge being practically instantaneous. If non-absorbent 
condensers are used, however, and leakage is negligible, the first 
method possesses the advantage of permitting the measurement of 
continuously varying potentials. 

The writer has not been able to find that either of the methods 
given here has been described by others. He found after devising 
them, however, that the first had occurred to two members of the 
Department of Physics at Cornell University; and both are so sim- 
ple that they can hardly fail to have occurred to many others. 

In addition to the two modes of arrangement given above, Mr. 
H. J. Hotchkiss has suggested, and roughly tested, a Wheatstone’s 
bridge arrangement of the condensers. This arrangement has also 
been used, as is now well known, for the comparison of capacities. 
In fact, any electrometer method of comparing capacities may be 
inverted for the comparison of potentials. 


C, V=(G + G) V,; whence, as before, V = V, 
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Extension of Hydraulic System, Southern California 
Power Company. 





The Southern California Power Company, Los Angeles, Cal., has 
started on the construction of a submerged dam at “The Narrows” 
in Santa Ana Canyon. At this point the Canyon cuts through a mas- 
sive ledge of granite, the perpendicular walls being only 160 feet 
apart. The deposit of bowlders and gravel at this point and for miles 
above is of unknown depth, and so porous as to permit a large 
amount of water to flow beneath the surface. Immediately above 
this natural dam-site the Power Company diverts the surface flow 
of the river into a tunnel, which conveys it to the generating sta- 
tion three miles below and eighty-three miles from the city of Los 
Angeles, to where the power is transmitted at 33,000 volts’ pres- 
sure. Owing to the scarcity of water in Southern California, it 
has been decided to construct this dam, and it is the intention of the 
company to excavate to bedrock, building a submerged, water-tight, 
concrete dam which shall bring to the surface all the underflow of 
the Santa Ana and Bear Creeks. These creeks unite about a hun- 
dred yards above the dam-site. Later it is proposed to extend the 
dams forty feet higher than the surface wash, so that the valleys 
of the two creeks above may serve as reservoirs of water; but for 
the present the dam will only be finished to the surface of the talus. 
Wells have been sunk to a depth of twenty-three feet, at which 
depth, it is believed, bedrock has been reached. In sinking these 
wells, it has been necessary to pump the water into the flume, and at 
a depth of twelve feet one of these wells yielded fifty inches of 
water. 


Negus Menelik’s Greeting. 





A recording phonograph outfit was taken on Aug. 18 to Osborne 
House, Queen Victoria’s residence on the Isle of Wight, and when 
the machine was started it spoke friendly greetings to her Majesty 
which had been uttered by Negus Menelik. The Queen responded 
into a receiving phonograph, and her message will be taken to 
Abyssinia. 


306 ELECTRICAL WORLD anv ENGINEER. 





Vor. XXXIV. No. 9. 


Electric Engraving Machine. 





By Lieut. F. JArvis PATTeN. 


In a former issue I described a system of electric circuits and elec- 
tro-mechanical movements which, for sake of a name, I called “The 
Electric Pantagraph.” That device being entirely electro-mechanical 
in its operation, can be depended upon to accurately and truly re- 
produce any tracing curve pattern or design, however intricate, at a 
distance from the place where an operative causes a tracing point to 
move over the original design it is desired to reproduce either to the 
same or a different scale, either enlarged or reduced. 

The electric system of pantagraph reproduction was worked out 
with a view to obtain a system which, being entirely free from the 
lost motion due to the working loose of mechanical joints, would 
give at the receiving end a true curve and consequently accurate 
pictorial representation. The system as described cannot fail, I be- 
lieve, to give the desired result. There are no mechanical liners, 
joints or swivels liable to work loose and thereby introduce either 
false or lost motion. The movement of the tracer at the trans- 
mitting end is accurately and definitely translated there into two 
distinct and separate electric currents which represent continuously 
the two co-ordinates of motion, east and west, and north and south; 
of any curvi-liner movement of the tracing point, however com- 
plex. 

At the other end of the line these currents are retranslated into 
their mechanical valves, and in this form give motion coincidently to 
a reproducing marking point, or engraving point if desired, such as 
a fine pointed rapidly revolving drill. The electric pantagraph hav- 
ing comparatively little value as a mere device for reproducing an 
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FIG, I.—ELECTRIC PANTAGRAPH. 


outline sketch or drawing at a distance would doubtless long remain 
nothing more than an interesting laboratory toy, were it not for the 
numerous valuable applications it should find in the arts. Not the 
least important of these is the “electric engraving” or “routing” ma- 
chine, an exceeding simple and valuable extension of the pantagraph, 
and which seems destined to make machine engraving in wood or 
metal a perfectly reliable process at great speed and small cost. All 
that is new in this application of the pantagraph is the reproducing 
mechanism at the receiving end of the line which, instead of merely 
tracing the picture on the surface, cuts or engraves the picture to any 
desired depth in the metal which, after being electroplated, can be 
transferred to the press and there used directly as a type metal roller 
printing surface. 

There are two general types identical in operation and production, 
but adapted to different purposes. One is the metal roller or metal- 
lic printing surface for fine work and the other a wooden—maple or 
boxwood—surface well adapted to some coarser forms of engrav- 
ing, mention of which in detail will be made later. A description 
of the metallic pointing roller will answer for both. The first broad 
departure from the simple pantagraph is that the reproduced or en- 
graved picture is cut on a cylindrical surface corresponding entirely 
to the original when rolled on a cylinder which it would suffice to 
exactly cover without overlapping at the joining edges. 

Thus, considering the drawing on the plane table (Fig. 1), let us 
suppose it to be 27 inches square. Then our corresponding cylinder 
to be engraved would be 27 inches long and 27 inches in circumfer- 
ence, or a little less than 9 inches in diameter. If the cylinder were 


~ 
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laid on the plane table drawing, and starting at one edge of the latter 
were rolled straight across the drawing, it would complete just one 
single turn on reaching the further edge. 

Now this cylinder, which is the same thing as the drawing board 
or design rolled up, is put in a lathe where it can turn freely upon 
its axis forward or backward, but is not movable in any other way. 
Fig. 4 gives the general idea where Cy represents the cylinder sup- 
ported upon its axis in the lathe. 





FIG. 2.—ELECTRIC PANTAGRAPH. 


Above the cylinder is a sort of traversing carriage, R, which is free 
to move to the right or left parallel to the axis of the cylinder and 
over its entire lengths. This carriage is driven to the right or left 
by a long worm screw passing through a traveling nut on the car- 
riage and driven by one of the rotary field motors, T, which gives 
motion to the worm screw forward or backward, fast or slow, ac- 
cording to the movement of the tracing point at the plane table to 
right or left. 

This carriage (R) then, which carries the engraving tool or drill 
(D), reproduces accurately the east and west or right and left mo- 
tion of the tracer at the distant plane table. In a precisely similar 
manner the up and down or north and south movement of the tracer 
is translated by another rotary motor into rotation of the cylinder 
about its axis in the lathe so that should the tracer be moved ver- 
tically across the design on the plane table, the cylinder at the other 
end of the line would revolve just once upon its axis under the cut- 
ting point or drill, which latter would therefore describe or cut a 
single straight line around the cylinders. Thus one co-ordinate of 
motion of the trace over the design at the plane table is given the 
transversing of the drill point lengthwise of the cylinder, that is, the 
east and west motion, while the other co-ordinate of motion is given 
to the cylinder itself, moving it under the drill point precisely as if 
the latter were standing still. 

Evidently both these motions can go on simultaneously, each 
entirely independent of the other yet both contributing to a common 





FIG. 3.—ELECTRIC PANTAGRAPH. 


result or true curve on the cylinder surface. 

For illustration, let it be supposed that we move the tracing point 
at the plane table diagonally across the design from the lower left 
hand corner to the upper right hand corner. Evidently we shall 
have moved the tracer clear across the board vertically, for it starts 
and lands at the top. This movement alone would cause the cylin- 
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der to turn one revolution around its axis under the drill. In draw- 
ing the diagonal, however, we also went clear across the board from 
left to right, and this motion alone would cause the drill carriage to 
traverse the entire length of the cylinder from left to right while 
the latter was at the same time revolving one turn about its own 
axis. 

Now, the result of these two effects operated simultaneously would 
be to cause the cutting drill to cut a spiral line on the cylinder, mak- 
ing just one complete turn around and progressing from one end to 
the other, and this spiral line as it appears on the round surface 
would, if we could unroll or develop the cylinder, become a straight 
diagonal line from one corner of the resulting square to the diag- 
onally opposite one precisely the same as that on the plane table 
drawing. The foregoing, it is believed, is ample to explain how any 
lines or curves, however complex on the flat drawing of the plane 
table, are accurately and faithfully reproduced and cut into the cylin- 
drical surface on either intaglio or the reliever system or desired. 
The details of the mechanism are almost self-evident and require 
but little description. The cutting drill is driven at a high rate of 
speed by an electric motor, to the spindle of which it is secured. 
The spindle of the motor is a hollow tube through which the cutting 
drill spindle passes freely, so that the point of the drill can be raised 
or lowered at will independently of the motor itself, so as to deter- 
mine the depth of the cut into the cylindrical surface. The vertical 
movement of the drill determining the depth of the cut is also 
effected if desired at the sending end. The general plan for en- 
graving cylinders is to slip a type metal cylinder on over an iron 
frame. This metal is cleanly and easily cut by a rapidly revolving 
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FIG. 4.—ELECTRIC PANTAGRAPH. 


steel drill. When the cutting is completed the type metal cylinder is 
electroplated with copper to give it a hard and suitable printing sur- 
face. There are various novelties in this direction that it is not 
necessary to explain here. The foregoing describes the system in 
brief as regards the preparation of type-metal rollers for printing in 
the ordinary printing press. 

There is little difference in the production of larger and coarser 
rollers, of hard wood for other types of printing. If the foregoing 
has been clearly understood it will be easy for the reader to see how 
simple a matter it would be to cut the engraving on the flat if that 
were desired; the apparatus would be little more than the panta- 
graph itself with a cutting drill or tool instead of a stylus or pen at 
the receiving end. 

The application of “routing” machines is only an extension of the 
latter to great depths so as to actually carve a figure in wood by 
machinery—the grinding stylus following the surface of a plaster of 
Paris model instead of mere outlines on the flat. This work is 
already done by a system of mechanical levers like those of the me- 
chanical pantagraph, and is open to the same criticism in a far 
greater degree, inasmuch as there are in this device three motions, 
instead of two to be transmitted, the vertical one being equally wide 
in range and as important as the horizontal or traversing motions. 
With the electric system, however, it is just as easy to take care of 
three co-ordinate motions as two, so that the same corresponding 
advantage is looked for in the “routing”? machine as in the engraving 
one 
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The Energy of Carbon—III. 
By C. J. Reep. 








INDIRECT METHODS OF TRANSFORMATION. 


From the facts given in the two preceding articles the conclusion 
seems almost irresistible that the energy of carbon can be obtained 
in the form of electrical energy only by an indirect process—that the 
carbon must be oxidized by combustion and evolve its energy as 
heat or transfer its energy as chemical energy to another substance 
by reduction, as a preliminary step or operation. There is, of course, 
the remote possibiltiy of the discovery of new elements in large quan- 
tities, having properties entirely different from anything now known, 
but to wait for such discoveries would be to practically abandon 
the problem. 

Our problem, therefore, resolves itself into that of finding an in- 
direct process, by which carbon, in undergoing oxidation, may 
transfer its energy or a part of it as chemical energy without trans- 
formation to a suitable substance, from which it may be liberated 
by a subsequent electro-chemical reaction as electrical energy. 

The mere oxidation of carbon by electro-chemical action, though 
it may be done without the production of heat, is not a solution 
of the problem, as some have supposed. The problem is not that of 
finding a solvent for carbon, nor of getting it into an “ionic condi- 
tion.” Carbon may be oxidized electrolytically without the evolu- 
tion of heat and without the application of heat by means of an 
electric current, when it is used as an anode in almost any electro- 
lyte. In fact, it is a difficult commercial problem to prevent its 
oxidation under these conditions—almost as difficult as to pre- 
vent the oxidation of copper under the same conditions. This fact 
has long been known and the oxidation of carbon in this manner 
has recently been carried out quantitatively by Dr. Cohen, who thus 
experimentally determined the electro-chemical equivalent of carbon 
within 10 pr cent. of its true value. But no electrical energy has 
ever been. obtained by such a process from the carbon. On the 
contrary the process necessarily absorbs electrical energy, simply 
because the oxygen producing the oxidation is necessarily derived 
from a previously existing compound (water), which requires for 
its decomposition more energy than the oxidation of the carbou 
yields. There is no lack of electrolytic “solvents” for carbon. But 
carbon can not evolve energy by electrolytic oxidation, if, as a re- 
sult of the electro-chemical reaction, hydrogen is set free at the 
other terminal of the electrolyte, and it could not, even if it were 
in the so-called “ionic state.” Nevertheless, the oxidation easily 
occurs, if the necessary electrical energy is supplied from an ex- 
ternal source. 

Carbon may, at high temperatures only, impair chemical energy 
to other substances by the reduction of oxides either to a lower de- 
gree of oxidation or to the free state. Certain oxides of nitrogen 
and chlorine act with difficulty on carbon at temperatures near 
100°C., but not with evolution of energy. Carbon does not impart 
chemical energy to any known substance at temperatures below a 
red heat. At sufficiently high temperatures, however, carbon ap- 
pears to be capable of reducing all known oxides, excepting pos- 
sibly that of caesium, the most highly electro-positive substance 
known. 

In all processes of carbon-reduction the sole function of the car- 
bon is that of an oxygen-eliminator. It imparts chemical energy to 
the reduced element only by renewing its ability to combine with 
oxygen. This is true whether the reduction is complete or partial 
and whatever may be the nature of the element reduced. If the 
union of any element with oxygen evolves energy, the reduction 
of the element restores that energy. The subsequent operation of 
transforming the energy of the reduced element (generally metal) 
into electrical energy invariably consists in causing the reduced 
substance to reduce a second and less electro-positive substance 
either to the free state or to a lower degree of oxidation or quantiv- 
alence. A portion at least of the transferred energy is in this op- 
eration converted into electrical energy and a portion may or may 
not be transferred to the second substance as chemical energy. 
This indirect process, as previously stated, has been unconsciously 
employed as long as galvanic batteries have been known. It was 
the first method of getting electrical energy from carbon without 
having all of the energy pass through the form of heat, and it seems 
likely to be the last. 

It is a somewhat remarkable fact that zinc and iron were the 
first substances used as transformers to receive energy from carbon 
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by reduction and evolve it as electrical energy in a galvanic reac- 
tion, and that these metals still head the list of available substances 
for the purpose, notwithstanding their very low efficiency. 

In order to obtain a general idea of the magnitude of the losses 
that have to be encountered in this method of indirect transforma- 
tion, it will be instructive to consider in detail a few particular cases. 

Let us assume, for an example, that zinc oxide, ZnO, is the 
chemical reagent or transforming substance that is to be used in 
changing the energy of carbon into electrical energy. This sub- 
stance exists in considerable quantities in nature and it may also be 
obtained by “roasting” or heating to a high temperature in the air 
either the carbonate or the sulphide of zinc. The zinc oxide, from 
whatever source obtained, is heated with carbon in a closed recep- 
tacle to a temperature above that at which metallic zinc boils, 
1050° C., and is maintained at that temperature while the reduced 
metallic zinc distils over with carbon monoxide, the reaction being 
represented, 

Zn0 +C=Zn+ CO. 


This part of the process can be carried out with a maximum 
theoretical efficiency of only 29.5 per cent., 70.5 per cent. of the 
energy of the carbon being rejected in the CO. But this theoret- 
ical efficiency can never be attained in practice. In practice the re- 
duction of one pound of zinc requires about 6.7 pounds of carbon, 
whereas the quantity required by the above reaction is only 0.185 
pound, or the practical efficiency is only about 1-36 of the maximum 
theoretical efficiency, that is, .295 & 1-36 = .0082. 

We now have this small percentage of the chemical energy of the 
carbon transferred to the zinc, in which it still exists as chemical 
energy, but from which it may be liberated as electrical energy. In 
order to transform this chemical energy into electrical energy, the 
zinc must undergo the process of chemical substitution as the elec- 
trode of an electro-chemical cell. 

The essential difference between zinc and carbon for this pur- 
pose is that carbon is electro-negative and does not, under any cir- 
cumstances form salts. It can not, therefore, produce galvanic ac- 
tion or displace other elements from salts by substitution, even 
though the combination heats of those elements may be less than 
that of the carbon. There are very few elements, however, whose 
combination heats are less than that of carbon. They are chiefly 
the rare and highly electro-negative “noble” metals. Zinc, on the 
other hand, is a highly electro-positive metal, capable of forming a 
great variety of well defined salts and of displacing hydrogen and 
many other metals from their compounds by the process of substi- 
tution. Zinc is, therefore, eminently adapted for the production of 
galvanic action. In transferring the energy of carbon to the zinc, 
we have simply rendered it available for galvanic action, whereas, 
in the carbon it was entirely unavailable. 


One of the simplest electro-chemical or galvanic cells for con- 
verting the energy of zinc into electrical energy consists of a plate 
of zinc and a plate of gas-carbon immersed in dilute sulphuric acid, 
the zinc and carbon being separated by any convenient distance or 
being in contact. On connecting the carbon and zinc by a non- 
electrolytic conductor, if they are not already in contact, electro- 
chemical action takes place at the terminals of the electrolyte, sep- 
arating hydrogen, H:, from the electrolyte at the carbon terminal 
and sulphion, SQO,, at the zinc terminal. The SO, is not liberated, 
but combines with the zinc to form zinc sulphate, Zn SO., while 
the hydrogen is set free. 


As the chemical change occurs at the terminals of the electrolyte 
only, these are the only points at which there can be a transforma- 
tion of chemical into electrical or of electrical into chemical energy. 
The zinc in forming zinc sulphate undergoes a change that deprives 
it of all its chemical energy. It is at this point, therefore, that the 
electrical energy due to the zinc necessarily enters the circuit. This 
point is the seat of the entire electromotive force of this particular 
cell, because it is the only point at which chemical energy is given 
to the circuit. We shall see later that in certain cells energy is 
given to the circuit at both terminals of the electrolyte. 

The amount of chemical energy given to the circuit by the sul- 
phating of 32.5 grams of zinc, the weight of one quantivalent elec- 
tro-chemical equivalent, is 53,045 gram-calories. The electromo- 
tive force of an electro-chemical reaction, expressed in volts, is 
numerically equal to the chemical energy liberated by one such elec- 
tro-chemical equivalent divided by 23,240. The electromotive force 

53,045 
= 2.28 volts. 





at this terminal of the cell is, therefore 
23,240 
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At the carbon terminal of the cell the other constituent of the 
electrolyte, Hz, must be separated out. But there is nothing at this 
terminal with which hydrogen can combine and it must, therefore, 
be set free. The freeing of hydrogen from its combination in the 
electrolyte can not be accomplished without imparting to it the 
chemical energy it would evolve in combining. The sulphating of 
the 32.5 grams or one quantivalent electro-chemical equivalent of 
zinc must liberate one quantivalent electro-chemical equivalent of 
hydrogen, because these two equivalents correspond to the passage 
of the same quantity of electric current (electricity) and the same 
quantity must necessarily pass through both terminals of the elec- 
trolyte. This equivalent or quantity of hydrogen weighs I gram 
and requires for its liberation 33,908 calories of chemical energy 
and 272 calories of heat. This energy must be imparted to the 
hydrogen at the time and place of its liberation. The hydrogen 
being liberated at the carbon terminal of the electrolyte, can not re- 
ceive any energy from the zinc, which may be distant several feet 
or even hundreds of miles. 

The only other source of energy present, from which the necessary 
chemical energy for the liberation of the hydrogen could be ab- 
sorbed, is the electrical energy of the electric current flowing 
through the cell. Hence, the chemical energy imparted to the 
hydrogen must be derived from the electrical energy of the circuit. 
For this reason the hydrogen is liberated 
and the electro-chemical reaction takes 
place only when the circuit is closed and 
while an electric current is allowed to pass. 
All action ceases at both terminals on open- 
ing the circuit. As energy can be taken 
from an electric circuit only by causing the 
electromotive force to be opposed or ab- 
sorbed, the liberation of the hydrogen must 
cause a counter-electromotive force at the 

33,908 
carbon terminal of ——— = 1.46 volts. 
23,240 
The resultant electromotive force between 
the electrodes of the cell, provided no ther- 
mo-electric action or other posses or 
sources of energy are present, is 2.28 — 
1.46 = 0.82 volt, which is in exact agree- 
ment with observation.* 

The liberated hydrogen, in expanding 
against atmospheric pressure at constant 
temperature, attains a volume of 11.16 
litres and does 115.4 kilogram-meters of 
mechanical work, equivalent to 272 gram- 
calories of heat, which must also be ab- 
sorbed. This heat, however, comes from 
the surrounding medium and cannot be 
supplied by the electrical energy. It can 
not, therefore, be included in. calculating 
the counter-electromotive force, though it 
is evolved as heat in the combustion of 
hydrogen and condensation of the water formed, the total quantity 
being 34,180 caloriés. 

Of the 53,045 calories of chemical energy contained in the zinc 
14,205 or 27 per cent. was transferred in the process of reduction 
from the carbon to the zinc, 28,420 or 53.5 per cent. was absorbed as 
heat from the furnace and 10,330 or 19.5 per cent. existed origina!- 
ly in the zinc oxide. Of this total energy of the zinc 33,908 calories 
or 64.0 per cent. finally escapes in the reduced hydrogen as un- 
available chemical energy, and the maximum theoretical net effi- 
ciency of transformation of the original energy of the carbon into 
electrical energy can not exceed 0.2905 X 0.360.106, while the 
actual efficiency attainable in practice with present methods of re- 
ducing zinc can not exceed .0082 * .36 = .002905. 

Hence, as a method of transformation without reference to the 
expense of labor and material of any kind, this particular process 
can not attain an efficiency of one-third of 1 per cent. 

sunsnibedinnammnisinentaabaaaaeliaainds 


Telegraph and Telephone Service in France. 


France employs now over 5000 women in her civil service, tele 
phone and telegraph offices, and the municipality of Paris has 900 


women in its service. 


*If a platinum electrode be substituted for the carbon electrode, a different 
reaction takes place and gives a very different electromotive force. 
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The Volta Centenary. 


By GruLio MArRTINEz. 


HE exposition prepared at Como to celebrate the centenary of 

T the invention of the Volta pile, was desolated by a terrible fire 

on July 8, scarcely fifty days after its opening. Several of the 

large firms not having completed their installations, I was reserving 

an account of the exposition until everything was complete. Now 

the fire has destroyed all. I send, however, some notes, together 
with some illustrations that may interest your readers. 

The exposition at Como comprised two principal sections—an in- 
ternational section for electricity and a national section for the silk 
industry. The fire swept away all the more important buildings, 
though the work of destruction lasted but a few minutes. The fire 
started at 9:45 in the morning. Every means were tried to limit its 
spread, but in vain, and in less than twenty minutes every building 
was in flames. At 10:30 the exposition was destroyed. 

The result of the official inquiry is not yet known. It seems to be 
established, however, that the fire had its origin in the marine sec- 
tion. The cause is attributed to a short circuit or to a resistance ex- 
cessively heated. It is said (and the rumor receives much credit) 
that the flames started in the basement under the section occupied by 
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FIG. I.—EXPOSITION BUILDINGS BEFORE THE FIRE. 


a Parisian instrument maker, whose representative is not absolved 
from blame. The committee of the exposition permitted much lib- 
erty in tapping circuits, and the agent referred to, it is said, was 
constantly making connections in order to operate registering ap- 
paratus. It is quite possible that a badly made circuit gave rise to 
the fire. What is absolutely certain is, that when the fire was dis- 
covered, it had made enormous progress in the basement and spread 
with such amazing rapidity as to cause the suspicion that it had 
started from several distinct places. The means of extinction were 
insufficient. An inundation from the lake was feared and the 
greatest precautions were taken against water but very few against 
fire. It can be said, however, that while the fire could not have been 
gotten under control even with the most powerful pumps, at least the 
spread of the conflagration might have been retarded and thus ad- 
mitted of the rescue of the objects sacred to the memory of Volta. 

In Fig. 1 is shown a view of the exposition before the fire, and in 
Fig. 2 a view while he ruins were still burning. 

One could not expect at Como a grand spectacle such as might 
have been shown in America at an ordinary exposition, but the 
Como exhibition was nevertheless worthy of the event which it 
honored. The galleries occupied 14,000 square metres, and the sec- 
tion of electricity included more than 350 exhibitors, among whom 
figured great houses such as Siemens & Halske, Schuckert, Alioth 
Brothers, Weston, ete. 
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In the section of the silk industry, the manufacture of silk could 
be followed from the microscopic egg through the development of 
the preparation of the fibres, to the processes of 
finest silk stuffs. The Province of Como is the 


the silkworms, 
manufacture of the 


FIG. 2.—RUINS OF EXPOSITION BUILDINGS 


most important districf.in Italy for this industry. Almost the \én- 
tire working population, directly or indirectly, is engaged in the pro- 
duction of silka» The greatest firms had sent their most improved 
machines and gwhat was.very notable, the finest machines were en- 
tirely of Italian onstruction. 

; What served‘as the greatest attraction to visitors was the little 
temple in which were gathered the objects relating to Volta. These 
were of several kinds, consisting of documents relating to Volta and 


BUST OF VOLTA BY BERRA. 

belonged to 
manuscripts, and Volta. 
few articles saved was the celebrated painting by Ber- 
Volta before Napoleon, of which, I a reproduc- 


which had 
constructed by 


his family, instruments and other objects 


Volta, Volta 
Among the 


apparatus 


tini, showing note, 
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tion recently appeared in your columns. Also, the bust by Berra, 


shown in Fig. 3. 
In the accompany- 
ing illustrations are 


oe 
, 


FIG. 4.—VOLTA PILE. 


shown some of the more interesting Volta exhibits. Fig. 4 repre- 
sents a Volta pile exhibited by the Museo di Como, and dating from 
the year of the great discovery—1899. In Fig. 5 is shown a crown of 
cups, from the same collection. The electrophorus was illustrated 
by an example from the Instituto Lombardo (Fig. 6). This ap- 
paratus was one of Volta’s earliest achievements, having been de- 
vised by him as early as 1775. Fig. 7 is a reproduction of a photo- 
graph of the first absolute electrometer—sent auso by the Instituto 
Lombaro, and dating from 1786 or ’87. 

An interesting collection of apparatus was exhibited by the Italian 
Telegraphic Department, by means of which the progress of 
telegraphy could be followed from the earliest apparatus to the most 
modern. Several of the apparatuses were extremely rare, such as the 
oldest types Breguet instruments and the Caselli telautograph; in 
conjunction with these were Baudot and Wheatstone automatic tele- 
graphic apparatus of the latest types. The telegraph service of Italy 


FIG. 5.—VOLTA “CROWN OF CUPS.” 


is one of the best managed of the public services, which is undoubt- 
edly due to the very high order of its technical personnel. The 
Naval Department had on exhibition all the latest marine apparatus. 
Of these, as well as the more important commercial apparatus, I shall 
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give an account after the opening of the second exposition, which 


will be inaugurated in September. 
The fire had scarcely been extinguished when great depression 





FIG. 6.—VOLTA ELECTROPHORUS. 


was succeeded by a display of the utmost energy directed toward 
clearing the ruins preparatory to putting up new buildings. With 
scarcely an exception the commercial exhibitors offered to send new 
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FIG. 7.—VOLTA ABSOLUTE ELECTROMETER. 


exhibits to Como. We shall thus have a new exhibition in Septem- 
ber which will have the more interest from showing what our people 
can do in an emergency, and from the most generous motives. 


re aeercaeet ek ieaeemaia—emenass 
The Shelton Trolley Accident. 


The Coroner’s jury in the case of the accident on the Shelton Street 
Railway bridge at Peck’s Mill Pond, on Aug. 17 rendered a verdict 
finding the motorman of the wrecked trolley car, George S. Hamil- 
ton, guilty of criminal carelessness. The jury declared also that the 
Shelton Street Railway was very negligent. After rehearsing its 
findings, point by point, the jury recommends: (1) That all cars be 
required to stop before crossing the bridge at Peck’s Mill, thirty 
feet distant from the bridge, at either end. (2) That all trolley 
bridges have inside guard-rails, and that the outside guard-rail be 
not less than eight inches high, and be lined with iron. (3) That 
no man be allowed to act as motorman for a trolley car until he 
shall have qualified before some competent board of examiners and 
be licensed therefor. (4) That the number of working hours of 
motormen and conductors be reduced, and that they be allowed a 
reasonable time for their meals. (5) In view of the large increase 
in mileage of trolley lines in this state and a probable further in- 
crease, we recommend that his Excellency the Governor convene the 
legislature at the earliest possible date for the purpose of creating 
a commission with ample power, whose duty shall be to supervise 
the construction and operation of trolley lines. 
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Magnetism and Molecular Rotation.* 


By Lorp Ketvin, D.C.L. 


§1. Consider the induction of an electric current in an endless 
wire when a magnetic field is generated around it. For simplicity, 
let the wire be circular and the diameter of its section very small 
in comparison with that of the ring. The time-integral of the elec- 
tromotive force in the circuit is 24M, if A denote the area of the 
ring and M the component perpendicular to its plane, of the mag- 
netic force coming into existence. This is true whatever be the 
shape of the ring, provided it is all in one plane. Now, adopting 
the idea of two electricities, vitreous and resinous, we must imag- 
ine an electric current of strength / to consist of currents of vitre- 
ous and resinous electricities in opposite directions, each of 
strength.1%4-J/. Hence the time-integrals of the opposite electromo- 
tive forces on units of the equal vitreous and resinous electricities 
are each equal to AM. 

§ 2. Substitute now for our metal wire an endless tube of non- 
conducting matter, vitreously electrified, amd filled with an incom- 
pressible, non-conducting fluid, electrified with an equal quantity, 
e, of resinous electricity. The fluid and the containing tube will 
experience equal and opposite tangential forces, of each of which 
the time-integral of the line-integral round the whole circumfer- 
ence is eAM, if the ring be a circle of radius r; and the effect of 
the generation of the magnetic field will be to cause the fluid and 
the ring to rotate in opposite directions with moments of mo- 
mentum each equal to cAMr, if neither fluid nor ring is acted on 
by any other force than that of the ele¢tromagnetic induction. 
Their angular velocities are therefore eAM/rw, eAM/rw’, and their 
kinetic energies are %4 ¢°A’M*w, %4e?A’M*/w', where w, w’ denote 
the masses of fluid and ring respectively. 

§ 3. Suppose for simplicity in the first place, the ring to be em- 
bedded in ether, viewed as an incompressible solid, and attached 
to the ether in contact with it firmly enough to prevent slipping. 
The circuital impulse on the ring by the generation of the magnetic 
field will give rise to a rapidly subsiding train of waves of trans- 
verse vibration, of the kind which, in communications to Section A 
of the British Association} at its meeting in Bristol last September, 
I described as a solitary wave of the simplest possible kind in an 
elastic solid, and again, for periodic motion, as a very simple and 
symmetrical case of a train of periodic waves of transverse vibra- 
tion. The work done by the circuital force on the ring is spent on 
waves of this class traveling outwards through ether, and in a very 
short time the ring comes practically to rest. It does not come to 
perfect rest suddenly by the departure from it of waves carrying 
away all its energy; it subsides to absolute rest in an infinite time 
according to the law e—/?! sin gt. The resinously electrified fluid 
within the ring continues revolving with unaltered energy as long 
as the force of the magnetic field is maintained constant. 

§ 4. The simple molecular arrangement thus imagined supplies 
the rotatory or revolutional motion, and the “moment of moment- 
um,” which, forty-three years ago, I pointed out{ as wanted to ex- 
plain, “simply by inertia and pressure,” the rotation of the plane 
of polarization, then recently discovered by Faraday, for light 
transmitted through heavy glass in a powerful magnetic field along 
the lines of force. In my Baltimore lectures I showed that em- 
bedded gyrostats would, in fact, produce exactly the rotation of the 
plane of polarization in a magnetic field discovered by Faraday. 
The idea which forms the suiject of the present communication 
shows how the flywheels of the gyrostats may be started into rota- 
tion in virtue of the generation of the magnetic field, and stopped 
when the magnetic field is annulled. 

§ 5. The simply embedded gyrostat has not, however, the vibra- 
tional quality which is the essential of the Stokes-Maxwell-Sell- 
meier* vibratory molecule. For this, a gyrostatic vibrator, capable 
of originating from a single blow on itself a subsidential train of 
at least 200,000 waves of light, must be connected with the sur- 
rounding ether by springs, having sufficient resilience to store up 
in themselves the total energy thus radiated out. Taking now as 
gyrostat our electric doublet of vitreously electrified rigid hollow 


*Communicated by the author to the ‘‘Phil. Mag.,’”’ having been read before 
the Royal Society of Edinburgh, July 17, 1899. 

tOn the Simplest Possible,” etc., “On Continuity in Undulatory Theory,” 
etc., B. A. Report, 1898. 

t‘‘Dynamical Illustrations of the Magnetic and the Helicoidal Rotatory Ef- 
fects of Transparent Bodies on Palarized Light.”—Proc. R. S. L., Vol VIII., 
June, 1856; ‘“‘Phil. Mag.,’’ March, 1857. 
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ring filled with fluid resinously electrified, consider what must be 
the nature of the elastic communication between it and a rigid 
lining of a spherical hollow in ether around it, to fulfil some of the 
known conditions of radiant molecules. 

§6 (a). Let the spring connection be equivalent to a simple 
force between /, the centre of inertia of ring and fluid, and O, the 
centre of the spherical sheath, varying directly as the distance be- 
tween those points. The gyrostatic influence will be inoperative, 
and the result will be precisely the same as if we had a single Max- 
well-Sellmeier material point at I, of mass equal to that of ring 
and fluid together. 

(b). Let points on the ring be connected by springs with points 
on the sheath. Supposing now the sheath to be held fixed, the 
stiffness and the tensions of these springs may be adjusted to give 
21 arbitrary values for the coefficients in the quadratic for the po- 
tential energy of any infinitesimal displacement, specified by three 
components of linear displacement of J, and three components of 
rotational displacement round axes through J. The well-known so- 
lution of the problem of infinitesimal vibrations about a position of 
equilibrium of a rigid body, modified in respect to moments of in- 
ertia to take into account the fluidity of the incompressible fluid in 
the ring, gives us immediately the periods and geometrical specifi- 
cations of six fundamental modes of simple harmonic vibration. 
Hence our combination, serving as a radiant molecule, without 
magnetic force, would give six bright lines (understood, of course, 
that each of the six periods is within the range of light periods). 
Suppose, now, a vast number of such molecules, all equal and simi- 
lar in every respect, but with different orientations, to be scattered 
through a flame. Each molecule, whatever its orientation, will 
give six lines of the same periods, though of different intensities 
when seen in any particular direction, according to the chances 
or orientation and of impulses. Hence each of the six bright lines 
will be perfectly sharp. 

§ 7. Now suppose a magnetic field to be suddenly instituted. The 
moment of momentum generated in any one of the molecules is 
rAM, cos o, where o denotes the inclination of the axis of its ring 
to the lines of force. The gyrostatic influence will split each of our 
six fundamental modes of vibration into two, greater than it and 
less than it by equal very small differences. These differences will 
be different for different molecules, because of the different values 
of o for their different orientations. Hence each bright line is not 
split into two sharp lines, but is broadened to an extreme breadth 
corresponding to the value o—o. No simplifying suppositions as 
to the character of the molecule, such as symmetry of forces and 
moments of inertia round the axis of the ring, can possibly give 
Zeeman’s normal results of the splitting of a bright line into two 
sharp lines circularly polarized in opposite directions, when the 
light is viewed from a direction parallel to the lines of magnetic 
force; and the dividing of each bright line into three, each plane- 
polarized, when the light is viewed from a direction perpendicular 
to the lines of force. Hence, although from 1856 till quite lately 
I felt satisfied in knowing that it sufficed to explain Faraday’s 
magneto-optic discovery, I now, in the light of Zeeman’s. recent 
discovery, discard my old tempting gyrostatic hypothesis for an 
irrefragable reason, which is virtually the same as that stated by 
Larmor* in the following words:—‘Hence a principal oscillator 
magneticaly tripled must be capable of being excited with reference 
to“any axis in the molecule; otherwise there would be merely hazy 
broadening or duplication instead of definite triplication.” 

§8. It now seems to me that the theory of H. A. Lorentz (of 
Leyden), as expressed by equations (1) in Zeeman’s first Paper “On 
the Influence of Magnetism on the Nature of the Light emitted 
by a Substance,” is essentially true. 

§9. Though it cannot explain Zeeman’s discovery, the molecular 
rotation caused by the institution of a magnetic field, which is the 
subject of the present communication, may, however, be consid- 
ered as interesting not only because the idea of it seems to be new 
in electromagnetic theory, but also because it may conceivably con- 
stitute the explanation of Faraday’s diamagnetism. Go back to §§ 
2, 3 above, and remark that if a body containing a vast number of 
the molecules there described is situated between the poles of a 
steel magnet, the total energy will be greater than if there were 
nothing but ether between the poles, by a difference equal to the 
kinetic energy of the motion of the resinously electrified fluid. 
Hence, if a body containing the supposed congregation of mole- 


*“See Lord Rayleigh, ‘‘Phil. Mag.,”’ 
Calendar, 1869. 


July, 1899, quoting from Camb. Univ. 
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cules is movable, it must be repelled from the place of strong 
magnetic force between the poles to places of weaker force further 
from them. 

The reprint of Lord Kelvin’s paper in the London Electrician 1s 
accompanied by a letter from the author referring to a phenomenon 
discovered by Mr. C. E. S. Phillips, consisting in the appearance 
of a luminous ring in a vacuum bulb when an intense magnetic 
field is suddenly excited between a pair of poles within the bulb. 
Prof. S. P. Thompson having stated this to be a phenomenon pos- 
sibly cognate with that announced by Lord Kelvin, the latter writes 
that the explanation may rather be found in Varley’s fundamental 
discovery of the torrent of negatively electrified particles from the 
cathode, when an electric current is forced through a somewhat 
highly exhausted glass.eessel. The tendency of this, he says, may 
be to fill the whole space with negatively electrified particles, re- 
maining scattered through the enclosure for some time after the 
cessation of the discharge. If this is the case, each of these must, 
during the initiation of the magnetic field, experience an electro- 
static force proportional to its distance from the axis of the field, 
and in a direction perpendicular to the axis. This, Lord Kelvin 
adds, is just what is required to explain the rotating rings of Mr. 
Phillips’ splendid discovery. The fact that the velocity of the parti- 
cles thus set into circular motion through the ether is so great as 
to render their track self-luminous, is, he considers, profoundly 
interesting. 
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CURRENT NEWS AND NOTES. 


MR. EDISON ON ELECTRIC TRACTION CANALS.—Mtr. 
Thomas A. Edison was in Buffalo recently and was interviewed by a 
reporter on the feasibility of using electric power for the hauling 
of canal boats. He is reported to have expressed a firm conviction 
of the practicability of electric haulage in the form of aerial motors. 
He thought that in this way the cost of canal transportation would 
be materially reduced, although he was not sanguine as to the actual 
adoption of such a system in the near future. “The railroads,” he 
said by way of explanation, “are very powerful.” 





A $10,000 REWARD.—The Cleveland Electric Railway Company 
has offered a reward of $10,000 for information which will lead to 
the arrest and conviction of persons guilty of placing explosives on 
its tracks. The city has also offered $500 for the same purpose. 
This tempting reward is said to be attracting the attention of the 
best detectives in the land. As to the strike, the company regards it 
as at an end, while the manager of the strike says the strikers are 
“just getting down to business.” The “people may expect a long 
struggle,” he says, “unless the company surrenders.” 





AN AUTOMOBILE HOSE WAGON.—It is stated that elec- 
trically driven fire engines and hose carts’ are about to be introduced 
in Paris. An electric hose wagon has been on trial for some weeks 
and is sent out every day for drill practice of the drivers. The 
wagon itself weighs 2160 pounds and with complete equipment it 
weighs 5610 pounds. This tender can run thirty-seven and a half 
miles, at a speed of nearly ten miles an hour, on one charge of the 
batteries. Upon a good road it runs at the rate of about fifteen 
miles, and ascends without difficulty 8 per cent. grades. With elec- 
tricity as the motive power there is no delay in starting out. The 
battery of accumulators weighs 1144 pounds and has a capacity of 
180 ampere hours at normal discharge. 





STREET-CAR BRAKE TESTS.—The New York State Board 
of Railroad Commissioners has made arrangements for a test of 
brakes for street surface railroad cars. Twenty-two permits have 
been issued for that purpose, and each person or company receiving 
a permit is allowed to equip with brakes one of the cars of the 
Metropolitan Street Railway Company, and the tests will be made 
three or four on one day—at Lenox Avenue and One Hundred and 
Forty-sixth Street, New York City. The first series of tests are to 
take place on Tuesday and Wednesday of this week, between the 
hours of 9 a. m. and 5 p. m. On those days, from five ta seven 
brakes will be tested. The commission announces that notice of the 
dates of tests to follow will be given in the daily newspapers, and 
the street railway publications. An invitation to be present has been 
extended to those who are interested in the operation of street sur- 
face railroads. 
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DETERIORATION OF ACETYLENE.—It is an unexplained, 
but indubitable fact, asserts the Gastechniker, that acetylene kept in 
its holder for some days falls off in lighting power, and that this 
deterioration is well marked even after twelve hours. 





AN AUTOMOBILE JOURNAL.—The first number of a journal 
devoted solely to the interests of automobilism has appeared under 
the name of The Automobile, the publishers being E. L. Powers & 
Co., 150 Nassau street, New York. The pages are intended to appeal 
specially to those interested in technical developments, though the 
entire field will be covered. The leading article is an excellent dis- 
cussion of some of the technical aspects of automobilism, from the 
pen of Mr. George T. Hanchett, of New York. 





MARCONI TELEGRAPHY.—According to a London cablegram, 
last week Marconi transmitted messages by wireless telegraphy from 
Dover, England, to the South Foreland lightship, a distance of 
twelve miles, between which are cliffs three hundred to four hun- 
dred feet high, and extending a distance of four miles. The signals 
thus could only reach their destination by passing through or curv- 
ing over the obstruction offered by the cliffs. Signor Marconi will 
sail for the United States the latter part of next month, and will 
apply his system to reporting the international yacht race. 





A NEW INCANDESCENT LAMP.—Among the patents issued 
Aug. 15 was one to M. Marcay, of Paris, France, on a new type of 
incandescent lamp, concerning which commendatory notices have re- 
cently appeared in some of our foreign contemporaries. The lamp 
differs from the ordinary lamp only in having within the bulb a hol- 
low axial tube about which the filament is coiled. The tube is of 
crystal, porcelain or other suitable material and the interior surface 
is treated in such a manner as to form a reflecting surface. An 
opening in the tube causes its interior to be in communication with 
the interior of the vacuum bulb of the lamp. 





A NEW CRIPPLE CREEK PLANT.—On Aug. 19, the new 
power plant of La Be'la Mili, Water & Power Company at Gold- 
fields, Colorado, was formally started in the presence of the officers 
of the company and a large number of invited guests. Steam is sup- 
plied by six boilers aggregating 3000-hp. Four horizontal compound 
condensing 750-hp engines are direct connected to as many G. E. 
three-phase generators. The capacities of boilers, engines and gene- 
rators can on occasions be extended to 4440-hp. Three-phase cur- 
rents are generated at 6600 volts and 3600 alternations per minute, 
which is reduced to 440 volts at delivery. The plant will be used 
to operate the electric railways in the Cripple Creek district, and 
to supply motors and lights at the mines in the vicinity. The plant 
was designed by Mr. L. L. Summers. 





DEWEY CELEBRATION LIGHTING.—For the Dewey cele- 
bration in New York City at the end of September, the Committee 
on Fireworks and Music, of which Lewis Nixon is chairman, has 
asked an appropriation from the general fund and committee of 
$43,000. Mr. Nixon said that the nine lighting displays contem- 
plated by the committee would cost either $19,000 or $29,000. He 
wanted $500 for a red-fire display along the coast from Rockaway 
to Long Branch on the night the Olympia comes in, and $5000 for 
the electric illumination of the City Halls in Manhattan and Brook- 
lyn. In addition, he asked for $1500 for the illumination of Grant’s 
Tomb and $5000 for the decoration of the Brooklyn Bridge, accord- 
ing to the plan devised by Chief Engineer Martin of that structure. 
This plan provides for displaying on the bridge in incandescent lights 
the words ‘Welcome, Dewey!”’ in letters 36 feet long, extending over 
300 feet in length, which will be visible many miles. 





THE DETROIT TROLLEY STRUGGLE.—The Detroit Citi- 
zens’ Street Railway Company has assumed the initiative in the fight 
begun by the city to compel reduction of street car fares from 5 
cents to eight for a quarter. The company has obtained from Judge 
Swan, of the United States District Court, an order temporarily re- 
straining Mayor Maybury and the city’s legal department from any 
attempts to enforce or carry out the provisions of ordinances re- 
cently passed by the City Council prohibiting either of the companies 
from charging higher rates of fare than eight for a quarter. The 
city is required to show cause why an injunction should not issue. 
The company’s claims as to its contract rights and the rights of its 
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bondholders under its various franchises will bring up the important 
new question of the extent of the city’s police power. The city holds 
that since under the old ordinances the companies are authorized to 
charge “not more than 5 cents,” that the city retains the privilege of 
regulating the amount charged to a “reasonable” rate. 





SCIENCE ABSTRACTS.—Owing to a large and increasing cir- 
culation, the subscription price of Science Abstracts has been reduced 
to $6.00 per year, including the voluminous yearly index. This 
valuable publication, issued under the direction of the English In- 
stitution of Electrical Engineers and the Physical Society of Lon- 
don, and now in its second year, more than bears out the promises 
put forth in the prospectus, and is an invaluable aid in keeping 
abreast of the progress of the world in physical science, both pure 
and applied. Abstracts are given of all the important papers pub- 
lished throughout the world dealing with general physics, light, heat, 
sound, electricity, magnetism, chemical physics and the various 
branches of electrical engineering, including electro-chemistry. The 
publication is edited by W. R. Cooper, M. A., B. Sc., and a com- 
mittee consisting of Profs. Ayrton and S. P. Thompson, Capt. 
Abney, Messrs. Shelford Bidwell, R. E. B. Crompton, J. S. Raworth, 
J. Swinburne and the secretaries of the Inst. E. E. and Phys. Soc., 
Lond. There are more than fifty abstractors, including authorities 
in every branch of physics and electrical engineering. 





STANDARD VOLTAIC CELL.—In a patent issued Aug. 15 to 
Richard O. Heinrich, of Berlin, Germany, an improved form of the 
H-type standard voltaic cell is described, consisting in a diaphragm 
between the liquid electrodes and the electrolyte which shall permit 
of the liberation of any air that may accumulate on the surface of 
the diaphragms in position in the cells; and also providing means 
for maintaining the diaphragms permanently in position between the 
electrode and the electrolyte. The diaphragm is in the form of a 
double piston consisting of two perforated disks on a hollow ver- 
tical tube. Between the disks is the usual porous packing, such 
as asbestos., The lower disk is funnel-shaped to facilitate the es- 
cape of the air through the hollow tube on entering the diaphragm in 
place. On assembling the parts of a cell of the character indicated, 
the liquid electrode is, as usual, first poured in the tube; the space 
between the aforesaid perforated disks being packed with a porous- 
like material such as asbestos, the piston-like arrangement is then 
inserted in the tube until the funnel-shaped lower disk rests just 
above the liquid electrode. The electrolyte is then poured into the 
tube until it is filled nearly to the top of the hollow central or vent 
tube, after which corks are inserted and the cell sealed with paraf- 
fin as usual. The vent tube being rigidly secured by the cork, it 
prevents the upward movement of the diaphragms, thus always main- 
taining them in a fixed relation with the liquid electrode. 





TECHNICAL EDUCATION.—In the discussion of a paper on 
“Methods of Teaching Engineering,” read by Prof. C. Frank Allen 
before the Society for the Promotion of Engineering Education, 
Prof. D. C. Jackson referred to the mistaken criterion of success so 
frequently applied to engineering education, particularly in the 
West—the rate of pay received by the men immediately upon leav- 
ing college—a criterion, it is added, which seems to be endorsed by 
some of our schools of engineering. Prof. Jackson takes the correct 
view that our college graduates should properly be looked upon as 
apprentices in the engineering profession. They should become 
thinkers in college, capable of usefully applying their scientific 
knowledge therein obtained ; and should be expected to become engi- 
neers only through experience in applications of knowledge in a 
manner which may only be gained in apprenticeship in the industries, 
similar to the office and hospital apprenticeships of the budding 
young lawyers or doctors. Four years, he says, is but a small part 
of Faraday’s period of twenty years required “to make a man” in 
the physical sciences, and in so short a period only the foundations 
for our man can be laid. Prof. Henry is quoted to the effect that 
“There is a great ditference between reading and study; or between 
the indolent reception cf knowledge without labor, and that effort 
of mind which is always necessary in order to secure an important 
truth and make it fully our own;” and it is added that the college 
course in engineering should be bent toward such a complete and 
true presentation of thorough science and: truth that the student 
is incited to permanently secure it for himself and make it fully 
his own, and it may then be utilized to great advantage in future 


practice. 
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WATER CONSERVATION.—At the convention of American 
Forestry Association held in Los Angeles, Cal., July 19 and 20, one 
of the important features was the great attention given to the mat- 
ter of water conservation and storage. The electrical engineering 
interests of Southern California were represented, and among the 
large number of papers presented two were of particular interest to 
the electrical engineer, inasmuch as the transmission of power is 
intimately connected with hydraulic problems. Mr. H. Hawgood, 
C. E., read a paper upon “‘Engineering Problems in Forestry and 
Water Storage,” and Mr. James G. Schuyler, consulting hydraulic 
engineer, read a paper upon “Storage Reservoirs as Affected by For- 
ests.” Mr. Schuyler’s paper was of particular interest, inasmuch as 
he had charge of the construction of the famous Sweetwater dam. 


COMBINED TELEGRAPH AND TELEPHONE.—A patent 
was issued Aug. 15 to Robert M. Bailey, on a combined telegraph 
sounder and a microphone upon the same base or plate. The par- 
ticular object of the invention is to supplement telephony with teleg- 
raphy in case of confusion arising from a similarity of sounds. For 
example, railroad men are reluctant to trust to mere articulation for 
sending numbers that are to govern the action of persons at a dis- 
tance, and yet for most messages, and perhaps for a large part of any 
single message containing a number or numbers, the speed attend- 
ing the use of telephony is highly desirable. The arrangement of 
the telephonic and telegraphic apparatus is such that when articulate 
speech is transmitted the telegraph apparatus is at rest; when, how- 
ever, the telegraph apparatus is operated, the microphone, as well 
as the distant telephone receiver, take part in the operation, the signal 
made by the telegraph sounder being communicated to the micro- 
phone electrodes through the common base instead of through the air. 





SURFACE-CONTACT RAILWAY SYSTEM.—A patent issued 
Aug. 15 to W. B. Potter, relating to the surface-contact railway 
system, has for its object to provide a prompt closing for succes- 
sive switches actuated by current from the contact shoe. It is stated 
that when running at any considerable speed in systems in which 
the switch in advance of the one furnishing current to the car 
motors is closed by a portion of the motor current passing from 
one of the contact shoes around its coil, it sometimes occurs that, 
owing to the low resistance of the circuit through the shoe and the 
switch already energized, current goes to ground almost entirely 
through the last-named switch, the switch in advance not receiving 
sufficient current to insure its moving with promptness, since it takes 
more current to close a switch than to hold it closed. To obviate 
this difficulty, the resistance of the contact shoe which actuates the 
switches is artificially increased, so that the path of the current 
through the switch which has been actuated will be of greater resist- 
ance relatively to the one which is about to be actuated, and conse- 
quently the latter will receive a larger share of the current and 
move promptly. The invention relates to the method of operation 
rather than to the means of carrying it out, which means may be 
an external or artificial resistance connected with the shoe, the shoe 
itself being cut in two and the sections insulated; or its cross sec- 
tion may be diminished at a point near the middle, or the whole shoe 
may be made of comparatively small sections or of high-resistance 
metal, so that as it is drawn over the contact the resistance in the 
circuit of the closed switch steadily increases until the second con- 
tact touches the shoe on the moving car 


WIRELESS TELEGRAPHY.—Mr. W. J. Clarke has conducted 
an experiment in wireless telegraphy transmission, the results of 
which are perhaps the best so far attained in this country. A large 
sized transmitter was placed at the end of the Lighthouse Depart- 
ment dock at Tompkinsville, S. I., one terminal of the transmitter 
being connected to ground and the other terminal to a wire suspend- 
ed from a mast at a height of about 60 feet. A man was left in 
charge of the transmitter with instructions to send in two long 
signals every half minute. The receiver was placed upon the light- 
house tender “Mistletoe,” and Lieut. Col. D. P. Heap, who has 
charge of the Third Lighthouse District, directed the captain to pro- 
ceed to Pier No. 5, East River, New York City. The party on board 
the “Mistletoe” was made up of Col. Heap, Mr. Clarke, the Assist- 
ant Secretary of the Treasury, and Maj. Hoxy, who is secretary to 
the Chief Engineer of the Lighthouse Board. The receiver con- 
sisted of an inexpensive outfit, the signals being received upon a 
specially constructed four-inch vibrating bell. This instrument is 
only constructed for demonstration purposes, but to the surprise of 
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ihe entire party the signals upon the vibrating bell came in good and 
clear the entire distance between Tompkinsville and Pier No. 5, and 
did not cease until the receiver was disconnected in order to take 
it on shore at that point. Mr. Clarke has entirely abandoned a 
great many of the arrangements used by Mr. Marconi, and after his 
return from the Toronto Exhibition about Sept. 1 the experiments 
will be conducted upon a much larger scale. Mr. Clarke states 
that he is quite confident that he will have no difficulty in transmit- 
ting signals to a distance of fifty miles. 


PNEUMATIC OP€RATION OF CONTROLLERS.—Two pat- 
ents were issued Aug. 15 to Prof. Sidney Short on pneumatic means 
for operating controllers. One of them relates to details of a system 
for simultaneously operating a large number of controllers. This 
device consists of a controller and reversing cylinder, each of which 
is operated by pistons connected by any suitable mechanical means. 
There are two pipes entering the apparatus. By admitting air into 
one of these pipes, the piston operating the reverse cylinder is actu- 
ated, which in turn opens valves to operate the piston which actuates 
the cylinder which switches the motors in their various combinations. 
If pneumatic pressure is admitted at the other pipe, the operation of 
the auxiliary or reversing piston is reversed. In any case, the re- 
versing switch is thrown to the forward or reverse position before 
the controller itself receives the energy necessary to move it. The 
other patent relates to means for controlling a number of controlling 
spindles so that they will work simultaneously and synchronously. 
As shown in the patent, the controlling spindle is operated by a rack 
which actuates a pinion, the rack being impelled by a piston, the 
pressure of which is balanced by a spring. It is obvious that no mat- 
ter how accurately this spring might be adjusted, admission of cer- 
tain pressures into the cylinder might cause the piston to take up 
different position than that for which is was adjusted. To prevent 
this an auxiliary piston-actuated detent is provided which is adapted 
to lock the controller cylinder absolutely, and will only release the 
same when certain predetermined pressures are applied. In this 
way, by admitting pressures of say 50 pounds, the motors will be 
switched through all the notches up to the series position, at which 
point all the controllers will be locked. To move them to a parallel 
position a higher pressure is necessary, that pressure being fixed by 
adjusting the spring of the piston controlling the detent. 


AMERICAN TROLLEY ENTERPRISE IN ENGLAND.—In 
reference to the matter of the proposed electric railway enterprises in 
England in which he and his brother are interested, Mr. A. L. John- 
son gives out the following statement: ‘‘We hope to get a fran- 
chise to build and operate an electric road from tne heart of Lon- 
don to Brighton. Our surveys and specifications are about com- 
pleted, and by the latter part of September everything will be in 
shape to lay before the controlling powers of London. We shall 
offer the people of the British metropolis very great inducements 
to give us the franchise we seek. There is nothing like the Ameri- 
can sub-trolley service there, and we purpose to build and equip 
a road in first-class style and carry passengers from London to 
Brighton for sixpence, which is 12% cents of our money. The 
present rate of fare between those two points is equivalent to $1.50 
of American money. The distance from the city limit of London 
to Brighton is forty-five miles. From the city limits to the heart 
of London is about seven miles more, so that the American syn- 
dicate offers to carry passengers fifty-two miles for sixpence. We 
have not encountered any opposition to speak of, because the peo- 
ple want what we purpose giving them. We have options on a 
direct right of way from Brighton to London, and if we se- 
cure the franchise our road will be built on our own property. 
There were some property owners who were afraid to have us 
cross their grounds, but there were many others who requested 
us to come their way. The rails are to be of the 110-pound grade, 
as heavy as any used in the construction of steam railroads. The 
grades will not exceed one and a half feet to the mile at any point, 
so that the cars will be able to maintain a uniform speed. We 
calculate that the entire distance will be covered in an average speed 
of a mile a minute, including stops. The cars will be of the latest 
style and much like those on Fourth Avenue, in this city. In our 
application it is proposed that when the cars reach the city line, 
inspectors will place controllers on the cars, which, when locked, 
will not permit the motormen to run the cars faster than six miles 
an hour.” 
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MUNICIPAL ELECTRIC LIGHTING IN SOUTHERN CALI- 
FORNIA.—As an instance of the cost of operating a water-power 
electric lighting station for municipal purposes, the report of the 
City Electrical Department of the town of Riverside, in Southern 
California, is interesting. The following figures are taken from this 
report, which is for fiscal year ended June 30, 1899: The total 
cost of the plant, to June 30, 1898, was $65,511.67. During the past 
year $5,805.50 were expended in enlarging the station; making the 
total cost to date, $71,317.17. The operating expenses for the year 
were $19,695.43; the earnings from commercial lighting amounted to 
$16,682.39, making the total cost to the city,for electric lights on the 
streets and in the city offices, $3,013.04. Piportioning this amount 
and neglecting all charges for interest, taxes and depreciation, it is 
shown that sixteen candle-power incandescent lamps cost forty cents 
per lamp a month, and 2000-candle-power arc lamps cost $3.26 per 
lamp a month. It is said that this is for all night service, and in- 
cludes all repairs and renewals for incandescent lighting. Allowing 
for the above omissions, the city probably pays a much higher price 
for its lighting than any other town on the Pacific Slope. 





LETTERS TO THE EDITORS. 


Bugs in Arc Lamp Globes. 





To the Editors of Electrical World and Engineer: 

Sirs:—In your issue of Aug. 5, a peculiar occurrence is reported 
from Georgetown, British Guiana, in regard to bugs in are lamp 
globes. We might state we have had this trouble to contend with to 
nearly as great extent for several years during the months of July and 
August, and have found the best remedy is to use a spider globe 
holder, or cut large holes in the present holder to permit the insects 
of all sizes to drop out of the globes. This not only prevents the 
globes being filled by insects, but it also prevents their coating the 
inside of the globe and causing it to be washed frequently. We find 
the new enclosed arc lamps will entirely dispense with this trouble. 

West CHESTER, Pa. James E. Py e. 
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Wireless Telegraphy. 





To the Editors of Electrical World and Engineer: 

Sirs:—In your issue of August 12, in a letter under the heading 
“Coherers and their Action,” I state that in my experiments with 
coherers, I noted that subjecting either terminal of a coherer to 
the touch of any part of a short-circuited current-bearing wire in- 
fluences the filings, causing a reduction in the resistance of co- 
herer. Upon further experimenting, I note that if a terminal of 
a coherer be continued in length either by a long rod or wire (in 
my experiment I use a bare wire 2 feet long), as is shown in the 
accompanying sketch, and a telephone receiver, galvanometer, or 
any instrvment having in its construction a few turns of wire is 


COHERER 
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EXPERIMENTS WITH COHERER. 


connected to a cell so that the circuit is completed upon the two 
wires touching any common point upon the elongated terminal 
of the coherer, as at the point C; then, reductions in the resistance 
of the coherer will result, to a greater or lesser degree, according 
to the distance from the filings in the coherer, to the points of 
contact D C B or A, upon the elongated terminal A-D. In 
order to test the different reductions in the resistance of the filings, 
the wire G K was made to connect N K, whereby the current is 
made to pass through the coherer, which, being previously reduced 
in resistance, allows some current to pass through the circuit, the 
fact being evidenced by the sound of a click in the transmitter, 
which is louder or feebler according to the resistance of the fil- 
ings; and the resistance of the filings is more or less according to 
the distance from the filings that point of contact is made. If 
made at D, the resistance of the coherer is reduced very much; if 
at C, the resistance is a little greater and so on, taking any point 
on the terminal A D for the point of contact. 
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The only way to account for the action of the filings is that the 
current in passing around K P C spreads out at C in all directions 
metallically in contact at the point C, and the filings being in- 
cluded, are therefore influenced and show a difference in resistance. 

At what distance in elongating a terminal of a coherer by con- 
nection with gas or water mains and using stronger currents the 
filings can be influenced sufficiently to be a means of wireless 
determined by experimenting upon a 
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telegraphy, can only be 
larger scale. 
New York. 


—-— $--- 


Deri Patent on Balancing Coils. 





To the Editors of Electrical World and Engineer: 

Sirs: My attention having been called to U. S. patent No. 630492, 
recently granted to Mr. Max Deri, of Austria-Hungary, and ab- 
stracted in your issue of Aug. 19, I wish to say that after a careful 
examination I find that in every essential feature the device therein 
described is exactly similar to the now well-known Ryan balancing 
coils. The drawings of this patent are merely diagrammatic, and do 
not illustrate, or even give a fair idea, as to what would be the form 
of a practical machine embodying these ideas, but the construction 
of an actually operative machine would undoubtedly have to be very 
similar to the Thompson-Ryan generator, which has now been on 
the market in this country for over four years, during which time 
machines have been sold to an aggregate capacity of some ten or 
twelve thousand kilowatts. These machines are now manufactured 
under four patents, the oldest of which was issued July 9, 1889, and 
the latest in 1897. 

Over in Europe—particularly in Germany and Austria—inventors 
are still busy inventing the now well-known method of compensating 
for armature reaction by means of balancing coils, an invention 
brought out in this country more than ten years ago by Professor 
Harris J. Ryan. This, perhaps, is not so astonishing, since the in- 
vention in its perfected form has never been placed on the market 
in any foreign countries, but it surely indicates that the electrical 
men of those countries are many years behind the procession. It is 
also somewhat surprising that the U. S. Patent Office, after having 
issued patents on this invention ten years ago, should now issue 
another patent on the same invention to a new inventor without so 
much as saying “by your leave” to the original inventor. Possibly 
this is only a part of the general policy of conciliating foreigners by 
way of encouraging reciprocity; and doubtless in so great a cause 
it is considered that so trifling a circumstance as the fact that a 
patent has already been issued to one of Uncle Sam’s own subjects 
ought not to be allowed to stand in the way of affording encourage- 
ment to an innocent and worthy though misguided foreign genius. 
However, as Rienzi said in his famous address to the Romans, “such 
wrongs are common.” It has been painfully evident for years to 
every one who has taken the trouble to observe the workings of 
the U. S. Patent Office that that institution is not operated in the 
interests of inventors, but solely in the interests of the United States 
Government. 

So far as I have ever been able to learn, none of the various 
claimants to the invention of balancing-coils has ever carried his 
work to the length of actual reduction to practice. By this I do not 
mean the construction of an experimental machine, but the perfec- 
tion of that machine to a point where it will actually accomplish the 
things claimed for it and at the same time can be sold in competition 
with other machines of its class and guaranteed by its makers 
throughout a reasonable lifetime. It has long since been conceded— 
in this country at any rate—that Professor Ryan was the first to 
form a correct conception of the principles of balancing-coils and the 
first to experimentally demonstrate the correctness of his theory. 
The writer has devoted practically all of his time during the last 
eight years to the commercial development and perfection of Pro- 
fessor Ryan’s invention, and this generator was long since firmly 
established on the market. It seems, therefore, somewhat surpris- 
ing to have some one reinvent and actually patent a machine which 
has been on the market for four or five years. It need, therefore, 
occasion no surprise whatever if in the near future we learn that 
the U. S. Patent Office has just issued to some enterprising foreigner 
a patent on electricity as a new and useful form of energy. 


Mitton E. THompson. 
RipGway, PA. 
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Oxidation of Carbon at Ordinary Temperatures. 





To the Editors of Electrical World and Engineer: 

Sirs: In answer to Mr. C. J. Reed’s article in your issue of Aug. 
12, 1899, in reply to mine, I would say that his attempted confirma- 
tion of part of the subject matter of my original paper referred to 
is irrelevant. He should confine himself to the point at issue; not 
go outside the statement of facts made by me in my paper and ex- 
periment with material I did not use—electric light carbon—to try to 
confirm or deny my work with something utterly foreign to it. 

What I stated in my paper was that ferric chloride is reduced by 
sugar carbon, the purest form of carbon I know; wood-charcoal and 
coke. The carbon experimented with by Mr. Reed, electric light 
carbon and other graphitic forms, will not readily, if at all, reduce 
ferric chloride, and were not mentioned by me in my paper* as re- 
ducing agents. Any one can prove my experiment to his own satis- 
faction by performing the experiment set forth in my paper in the 
same manner and with the same materials and care with which I 
performed them. In order to determine the carbon dioxide pro- 
duced by this reaction the methods adopted as described in my 
paper will prove conclusive. 

The assembling of a cell having one electrode of either one of 
these carbons opposed to a platinized platinum electrode in an elec- 


LIGHTS AND LIGHTING. 


Renewable Incandescent Lamps.—An article stating that a com- 
pany is being floated in England for making a renewable incan- 
descent lamp, for 12 cents, or ‘“‘at not more than the price of other 
first-class lamps of English manufacture with a guarantee for their 
renewal at about half the original cost.” One of the peculiarities of 
its special lamp is an elongated neck to the bulb; the company is 
working under the Howard and Mayer patents. The editorial re- 
marks and those of two correspondents are skeptical.—Lond. Elec. 
Rev., Aug. 4; Lond. Lightning, Aug. 3. 


REFERENCES. 


James Enclosed Arc Lamp.—An illustrated description of this 
lamp, which is claimed to be simple and to stand rough handling 
without getting seriously out of alignment.—Lond. Elec. Rev., 
Aug. 4. 

POWER. 

Pinions for Electric Motors.—Scott.—A short article on gear de- 
signing. He recommends the following general rules for reducing 
the speed of any motor: to keep the speed of the motor as low as 
possible, as two trains of wheels each with a reduction of four or five 
to one, is the most that should be allowed, and in many cases it will 
pay to spend more on the motor, and have only single reduction; to 
employ straight teeth on the “‘first pinion and wheel” in all cases, the 
pinion to be of hard steel and the wheel of cast-iron; to have the 
teeth struck out with the same rolling pitch circles, the number of 
teeth in the pinion to be never less than 13; to fix the pinion rigidly 
on the motor shaft, which should by preference be tapered so that 
the pinion can be quickly replaced. Lond. Elec. Rev., Aug. 4. 

Rheinfelden.—A well illustrated description of this power trans- 
mission plant. There are 20 dynamos each of 840 hp.; twelve fur- 
nish continuous current at 120 and 155 volts to nearby chemical 
works. Eight dynamos generate three-phase alternating current, 
but only three are of the inductor type, the other five having fixed 
armatures and moving fields, as it was found that they were cheaper 
to build and occupied less space. Current at 6800 volts is lead 
from the power station to the feeding points of the high-pressure 
network by underground cables, a drop of 6 per cent. being allowed 
to these points and another of 2 per cent between these points and 
the substations. There are two types of substation, one for towns 
in which a large lighting load is required, and where a continuous 
network with accumulators was therefore deemed advisable, and the 
other in places where the lighting load is comparatively unimportant, 
and can be run from a three-phase network.—Lond. Elec., Aug. 4. 
Refuse Destruction.—Garretr.—A short abstract of a paper on 
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trolyte consisting of a solution of ferric chloride with 20 per cent. 
hydrochloric acid, will produce electrical energy; carbon dioxide 
will be formed, due to the oxidation of the carbon, and the ferric 
chloride solution will tend to become ferrous. The necessary oxy- 
gen to keep it ferric can be supplied by the absorption of atmospheric 
oxygen. The electromotive force of this combination, as stated in 
my paper, equals about .2 volt. Thus, we have this carbon oxidized 
to carbon dioxide, the production of electrical energy and the absorp- 
tion of atmospheric oxygen to maintain the electrolyte in its original 
condition. 

These are the facts which I have observed and written of. What 
I have stated is that tffis combination as a whole, consisting of car- 
bon, platinum, ferric chloride solution and atmospheric oxygen pro- 
duces electrical energy. 

As an eminent professor of electrical engineering once said in a 
lecture by him on voltaic batteries: “There are two ways of deter- 
mining the electromotive force of a voltaic cell: One is to determine 
it theoretically by calculation from the heats of combination, as given 
in the books, and the other is to determine it by a voltmeter; and if 
the figures don’t agree with the observed electromotive force, there 
is something wrong with the figures or the assumed basis therefor.” 


ENSENORE, N. Y. WILLARD E. CAsE. 


LITERATURE. 


his experiments on refuse destruction at Torquay. He finds he has 
some heat to spare, and in order to use this is increasing his eiec- 
trical installation, which, when complete, will include a 9-kw shunt 
dynamo with a set of 55 chloride accumulators, with a capacity of 
450 amp. hours. This apparatus will be used to run some of the 
street incandescent lamps, together with the arc and incandescent 
lights in the works.—Lond. Elec. Eng., Aug. 4. 

Electrical Sewing Machine.—A short note on a sewing machine 
direct driven by a shunt motor with a current of 7 amp. at 110 voit. 
With the aid of a rheostat the speed can. be varied from 180 to 1800 
revolutions per mifute, the normal speed being 1000.—Lond. Elec. 


Eng., Aug. 4. 


TRACTION. 
REFERENCES. 


Accessories in Electric Traction.—CotrreLtt.—In the continuation 
of his long illustrated serial (Digest, July 15, Aug. 12) he discusses 
heating and lighting.—Lond. Elec. Rev., Aug. 4. 

Return Railway Feeders—BoEHM-RaFFAY.—The continuation of 
the translation of his mathematical investigation, mentioned in the 
Digest, March 25.—Lond. Elec. Rev., Aug. 4. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


West Ham Lighting and Tramway Plant.—A well illustrated 
description of this plant, furnishing at present 700-kw single-phase 
alternating current for lighting purposes over an extended area, with 
five substations and fifteen-transformer boxes. The municipality 
will soon adopt electric traction on its tramways, and it seems prob- 
able that the single phase alternating current will be used even for 
these, it being proposed to run these lines from single-phase substa- 
tions (how, it is not stated). The plant affords a good example 
of parallel running, the alternators being very easily paralleled and 
running perfectly in step; 88 arc lamps are installed, each provided 
with a transformer for reducing from 2000 to the 83 volts. Lond. 
Elec., Aug. 4. 

Barrow-in-Furness Plant.—An_ illustrated description of this 
municipal plant, comprising three steam-driven continuous current 
dynamos of 75-kw each, running at 1100 volts and supplying cur- 
rent to converters at substations, which feed a low tension three- 
A small accumulator plant contains 135 

for 66 hours.— 
Lond. Lightning, 


wire distributing network. 
Tudor accumulators, having a capacity of 25-kw 
Lond. Elec., Elec. Rev., Elec. Eng., Aug. 4; 
Aug. 3. 


REFERENCES. 
Accumulator Regulating Switch.—Three illustrated communica- 
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tions describing the effect of inserting a resistance between the 
double contact bars on an accumulator regulating switch, the object 
being to prevent the circuit from being broken or the accumulators 
from being short circuited more entirely; also describing how to 
determine this resistance —Lond. Elec. Eng., Aug. 4. 
Switchboards.—BaAxtTer.—An elementary illustrated article on 
switchboards and their use and construction—Amer. Mach., July 


20, Aug. 10. 
ELECTRO-PHYSICS AND MAGNETISM. 


Magnetism and Molecular Rotations—Lorp Ketvin.—A_ paper 
read before the Royal Society of Edinburgh, expanding and modify- 
ing his short communication mentioned in the Digest of July 20. 
He considers a vitreously electrified rigid hollow ring filled with 
fluid resinously electrified, this ring being embedded in ether and 
attached to the ether in contact with it firmly enough to prevent 
slipping. The effect of the generation of an electric field will be 
to cause the fluid and the ring to retate in opposite directions. The 
ring will come to rest in a very short time practically, as the work 
done by the circuital force in the ring will be spent on a train of 
waves traveling outwards. The resinously electrified fluid within 
the ring continues revolving with unaltered energy as long as the 
force of the magnetic field is maintained constant. Upon this sup- 
position he constructs an ingenious hypothesis of the ether, gyro- 
stats of the described form being connected by springs with a rigid 
lining of a spherical hollow in ether around it. This molecular ar- 
rangement explains the rotation of the plane of polarization and 
also the nature of diamagnetism; but he admits that it cannot 
explain the Zeeman phenomenon, as the bright spectral lines, instead 
of definitely duplicating and triplicating, would merely broaden. 
He therefore discards his old tempting gyrostatis hypothesis in 
favor of Lorentz’s theory.—Phil. Mag., Aug., Lond. Elec., Aug. 4. 

In a separate communication he gives the following explanation 
of the Phillips phenomenon (Digest, July 29). When an electric 
current is forced through an exhausted glass vessel, negatively elec- 
trified particles are going out from the cathode, remaining scattered 
through the space for some time after the cessation of the discharge. 
Each of these must, during the initiation of the magnetic field, ex- 
perience an electrostatic force in a direct perpendicular to the axis. 
The velocity of the particles thus set into circular motion through 
the ether is so great as to render their track self-luminous.—Lond. 
Elec., Aug. 4. 

FITZGERALD.—He proposes a modification of Lord Kelvin’s ether 
hypothesis, giving an explanation of thin spectral lines, as required 
for an explanation of the Zeeman effect—Lond. Elec. Aug. 4. 

Wavcker.—A preliminary account of a mathematical theory of the 
Phillips phenomenon, founded on Maxwell’s electromagnetic force 
on a moving charge and the principles of hydrodynamics.—Lond. 
Elec., Aug. 4. 

In an editorial all these communications are discussed. It is 
pointed out that Lord Kelvin’s and Walker’s explanations of the 
Phillips phenomenon are quite different, inasmuch as the former is 
founded on the electrostatic forces of a varying field on an electric 
charge, the latter on electromagnetic forces on a moving charge.— 
Lond. Elec., Aug. 4. 

Coherer.—BowLKeEr.—A communication in which he describes the 
results of experiments made with a simple form of coherer, consist- 
ing of a wire or strip of metal laid horizontally over the ends of 
two other wires. The effect of pressure was studied by hanging 
wire “tails” or riders of different weights over the coherer wire. 
He found that the instrument was most sensitive to radiation when 
working with low e. m. f. and with no initial current flowing. The 
more smoothly polished and the less tarnished the surfaces were, the 
more sensitive was the coherer, the chemical nature of the metal 
making little difference. In some cases decoherence took place spon- 
taneously; this was found to be due to a vibration of the wire sup- 
ports caused by a trembling of the ground. As an explanation of 
coherence, he suggests that the film of air adhering to the surface 
of the metal is sparked through by the current induced by radiation 
at the point of contact, and electrical contact ensues, which remains 
until a slight vibration of the surfaces makes them spring apart 
again.—Lond. Elec., Aug 4. 

Wave Detector.—ASCHKINASS.—He uses two bent copper wires 
with pointed ends which lightly touch each other. In methyl alcohol 
or air, the ordinary coherer action is shown: when immersed in 
water or when a drop is put on the junction, electric waves produce 
an increase of resistance which continues as long as the waves im- 
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pinge, and ceases when they cease; the same effect is produced in 
an ordinary coherer when the filings are wet; but in both cases the 
promptness with which the ordinary coherer is restored is impaired 
by a prolonged action of the waves. There is also a polarization 
and a kind of fatigue; the most exact indications are given when 
the galvanometer current is comparatively strong.—Wied. Ann., 67, 
p. 842; abstracted in Science Abstracts, June. 

Action of the Coherer—TomMasina.—He adduces some facts 
showing that actual cohesion takes place by the formation of coher- 
ing chains of particles along the lines of electric forces. In a 
V-shaped tube silver particles suspended in water, form visible 
chains towards both electrodes. It is best to keep the electrodes just 
outside the surface of the liquid —Comptes Rendus, July 3; ab- 
stracted in Lond. Elec., Aug. 4. 

Drop Electrodes.—CarvetH.—An account of his measurements of 
single potential differences between metals and solutions of their 
salts, by means of drop electrodes. In opposition to the results of 
Paschen, it would appear that both anion and cation have an effect. 
With different concentrations of the same electrolyte the values ob- 
tained follow in regular order. Cases in which the drop electrode 
gives values corresponding with those in the polarization method, 
have been observed, as well as cases in which a difference in the 
value occurs. Nernst’s formula for the solution tension was tested 
and found to hold approximately in a few cases, while in the great 
majority of cases it failed. He concludes that the values found 
with the aid of drop electrodes are not true single potential differ- 
ences.—Jour. Phys. Chem., Vol. 2, p. 280; abstracted in Lond. Elec, 
Rev., Aug. 4. 

Cases Subjected to Réontgen Radiation—ZrL.eNy.—Passage of 
electricity through a gas under the influence of R6ntgen rays is ac- 
companied by movements of the gas itself, which are of considerable 
magnitude and can be made visible by ammonia-chloride fumes. 
The gas is dragged by the moving ions; equally in both directions if 
there is no free charge, and more in one direction than in the other 
if there is a free charge.—Cambridge Phil. Soc. Proc., 10, p. 14; ab- 
stracted in. Science Abstracts, June. 

Electric Discharge in a Magnetic Field.—Broca.—He describes 
experiments from which he concludes that there are two sets of 
cathode rays, one which follows the helix around the direction of 
the lines of force, while the other follows the direction of the lines 
of force. His experiments support the views of Crookes as to the 
nature of cathode rays; they seem to consist of assemblages of mole- 
cules identified with those of luminous sources.—Jour. de Physique, 
7, p. 710; noticed briefly in Science Abstracts, June. 

Currents Induced by Réntgen Rays.—WINKLEMANN.—An aarticle 
dealing with the difference of potential induced between two plates 
of different metals when Rbntgen rays traversed the space between 
them. The results are in accord with the theory that the air be- 
tween the plates is ionized and a constant e. m. f. exists analogous to 
the contact difference of potential—Wied. Ann., 56, p. 1; abstracted 
in Science Abstracts, June. 

Electrostatic Lines of Force.-—Boccara.—Smearing the terminals 
of a discharge gap with a liquid such as castor oil, is a good method 
of showing the lines of force in the gap; the spray flies between the 
terminals in such a way as to demonstrate the direction of the lines 
of force.—Nuovo Cimento 8, p. 406; noticed in Science Abstracts, 
June. 

REFERENCES. 

[:xtension of Maxwell's Theory.—Epsrer.—He assumes a dielectric, 
like an electrolyte, to consist of molecules each comprising two posi- 
tively charged atoms at a definite distance apart, and makes deduc- 
tions including a formula for the refractive index, a discussion of 
double refraction, ete.—Roy. Soc. Proc., 63. p. 374; abstracted in 
Science Abstracts, June. 

Phase of Hertzian Oscillations—ABRAHAM.—A discussion of an 
apparent anomaly concerning the alleged infinite velocity of the mag- 
netic component of a Hertzian wave.—Wied. Ann., 67, p. 834; no- 
ticed briefly in Science Abstracts, June. 

Cooling Effect of Gases Traversed by Electric Discharges.—V1.- 
LARI.—He describes experiments showing that the passage of sparks 
through gases causes them to produce a cooling effect on a platinum 
spiral in the neighborhood.—Nuozvo Cimento, 9, p. 77; abstracted in 
Science Abstracts, June. 

Cathode Rays and Atomic Dimensions.—GuGLIELMo.—An article 
on R6éntgen and cathode rays, and atomic dimensions and density.— 
Vuovo Cimento, 9. p. 131; abstracted in Science Abstracts, June. 
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Electrocapillary Phenomenon.—SmMitu.—A discussion of the Lipp- 
mann-Helmholtz theory of the capillary electrometer and descrip- 
tions of experiments showing that one of the assumptions is true and 
the other is not.—Roy. Soc. Proc., 64, p. 253; noticed in Science Ab- 
Stracts, June. 

Electrothermal Relations.—Vo1ct.—The complete formula of his 
theory of the Ettinghausen-Nernst thermomagnetic e. m. f.’s and 
their inversion, the galvanomagnetic heat currents.—WVied. Ann., 
64, p. 717; noticed in Science Abstracts, June. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Statistics of the Electrochemical Industry.—BorcHeErs.—In a long 
paper read before the German Electrochemical Society he gives 
interesting statistics of the present development of the electrochem- 
ical industry of the world. A table covering more than eight pages 
gives data of the plants now erected or under construction, for the 
production of the different raw materials by electricity, in the dif- 
ferent countries of the world, including the power required. The 
manufacturing of accumulators, electroplating, electrotyping, elec- 
tric bleaching and organic electrochemistry are not included; the 
results of the large table are summed up in smaller ones. In all 
the electrochemical plants in the different countries including the 
projected plants the following amounts of power are available: 
United States, 72,300 hp water power, 11,750 hp steam power, 
2500 hp gas power; France, 110,140 hp water, 1300 hp steam; Swit- 
zerland, 38,950 hp water; Norway, 31,500 hp water; Germany, 
43,800 hp water, 16,173 steam; Italy, 29,485 hp water; Sweden, 
29,000 hp water; Austria, 27,000 hp water; England, 11,500 hp 
water; 8150 hp steam; Transvaal, 454 hp steam. The values of ma- 
terials available in these plants per year are given as follows: 
United States, $97,500,000; Germany, $13,800,000; France, $11,300,- 
000; Transvaal, $7,200,000; Switzerland, $3,200,000; Austria, 
$2,700,000; Italy, $2,400,000; England, $2,300,000; Sweden, $2,200,- 
ooo; Norway, $1,800,000. These numbers are only approximate, the 
statement of the manufacturers as to the quantity of material avail- 
able per hp and year varying greatly in some cases. The quantities 
of the different materials available per year in the different countries 
are given as follows: Aluminum, France, 6120 tons; United States, 
5000 tons; gold, Transvaal, 10,320-kg; United States, 7000-kg; Ger- 
many, 4000-kg; copper, United States, 150,000 tons; Germany, 
13,600 tons; silver, United States, 1,400,000-kg ; Germany, 75,000-kg ; 
chlorate of potash, France, 6300 tons; Sweden, 2000-t ; Switzerland, 
18s50-t; caustic potash (80 per cent.), Germany, 17,280-t; caustic 
soda (70 per cent.), France, 45,280-t; England, 11,200-t; Austria, 
7200-t; United States, 5120-t; chloride of calcium, France, 99,050-t ; 
Germany, 51,200-t; England, 24,500-t; Austria, 15,750-t; United 
States, 11,200-t; carbide of calcium, United States, 60,000-t ; France, 
35,000-t; Italy, 29,450-t; Switzerland, 28,250-t; Sweden, 25,000-t; 
Norway, 24,500-t; Austria, 21,000-t; Germany, 12,400-t; England, 
8100-t; carborundum, France, 800-t; United States, 560-t; Germany 
225-t; nickel, United States, 183-t. In a further table he considers 
the theoretical energy capacities of different materials; the price 
of one hp hour, if furnished by the proper quantity of aluminum by 
formation of aluminum is 5 cts., if furnished by magnesium by for- 
mation of magnesia, 53 cts; by zine by oxidation, 6.8 cts.; by 
carbide of calcium by formation of acetylene and carbonic acid, 95 
cts.; by sodium by formation of soda, 33 cts.; by the burning of coal, 
0.02 cts. (in the table all these figures are given 10 times greater, 
but there is an undoubted error in the decimal point). He considers 
that the production of power for navigation from calcium carbide 
and acetylene is well worth consideration. He calls attention to the 
fact that for the production of energy, aluminum is cheaper than 
zine, the batteries have a higher voltage and higher capacity and a 
less pure metal can be used. An interesting feature in the statistics 
is that wherever water power is available, it is used in electrochem- 
ical plants; only Germany uses a higher percentage of steam power 
than water power, on account of the small amount of water power 
utilization of water power, France is 


available there In the 
As to the value of the materials, 


superior even to the United States. 
the United States is far superior to all other countries taken to- 
gether, Germany being the next.—Zeit. f. Electrochemical, July 20. 

Hydrogen Generation.—Cotun.—A paper read before the German 
Electrochemical Society, giving some interesting results of a recent 
investigation of Caspari. It that the minimum e. m. f. 
necessary for decomposition of water is 1.67 volt, but that the e. m. f. 
obtained by the converse process, namely, the hydrogen-oxygen gas 
\ discontinuity in the decomposition curve 


is known 


battery, is only 1.08 volt 
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at 1.08 volt was found by Glaser, but there can be no continuous 
current flowing at this voltage, as there is no visible gas generation. 
Caspari tried to find at what minimum voltage visible gas generation 
occurs; he considered the processes at the anode and at the cathode 
separately and measured the potential between the electrode in ques- 
tion and a constant hydrogen electrode. If the process of water 
decomposition were entirely reversible, the generation of oxygen 
would occur at a voltage of 1.08 relative to the constant electrode 
and the generation of hydrogen at the voltage zero. He found that 
for a metallic electrode there is a certain voltage necessary for the 
generation of hydrogen, this voltage (called ‘“‘surplus pressure’) 
being a characteristic constant of the different metals. It is 0.005 
volt for “‘platinized platinum,” 0.02 for gold, 0.09 for “bright plat- 
inum,” 0.15 for silver, 0.23 for copper, 0.48 for palladium, 0.53 for 
tin, 0.64 for lead, 0.70 for zinc, 0.78 for mercury. From. ther- 
modynamic calculations a formula can be deduced representing the 
condition necessary for hydrogen generation for a certain metal, 
namely, the quotient Vc/C must be smaller than a _ certain 
value depending on the temperature, the “solution tension” of 
hydrogen, the “solution tension” of the metal and this ‘‘surplus pres- 
sure,” if c and C are the concentrations of the ions of the metal 
and of hydrogen respectively. Pure zinc is not dissolved in dilute 
sulphuric acid as long as the above quotient is too high. By increas- 
ing C by the use of more concentrated acid, the above term de- 
creases, till a point is reached when the zinc is dissolved, which 
can be demonstrated by experiment. If sulphate of zinc is then 
added, the concentration of the zinc ions, c, increases, the above quo- 
tient therefore increases, and the point is reached at which the zinc 
does not generate hydrogen any more. The electrolytic deposition 
of metals can be considered in the same way. It is not possible to 
deposite zinc by electrolysis from a strong acid solution, as only 
hydrogen will be obtained; but it is possible to deposite lead from 
an acid solution, the “surplus pressure” being 0.64 volt for lead and 
metallic lead being deposited at 0.16 volt. If in the case of zinc the 
voltage is increased to such a value that the zinc could be deposited, 
the value of the “surplus pressure” for zinc is exceeded, and there- 
fore only hydrogen is generated.—Zeit. f. Electrochemie, July 13. 
Pulverization of Metal Cathodes —Haser and Brepic.—An ac- 
count of experiments made to investigate a somewhat peculiar be- 
havior of metallic cathodes especially in alkaline solutions. With a 
bright lead cathode and a platinum anode, in an alkaline solution, a 
momentary pulverization of the lead occurs with a current at 24 to 
72 volts, and a fine metallic powder falls through the liquid. The 
metallic lead thrown down is peculiarly susceptible to chemical 
change and can readily be converted into white lead by the simul- 
taneous action of air and carbonic anhydride. The addition of small 
quantities of a chromate of chromium salt prevents the occurrence 
of the phenomenon. Mercury, tin, bismuth, thallium, arsenic, anti- 
mony and Rose’s metal show the same phenomenon in alkaline solu- 
tions ; in acid solutions only lead, bismuth and Rose’s metal behave in 
this way. The phenomenon is to be distinguished from the loosen- 
ing of the surface which occurs with cathodes of platinum, palla- 
dium, and lead. To explain it, they refer to the following experi- 
ment: If lead is fused together with sodium and this alloy is under 
certain conditions put into water, the same pulverization occurs; 
from this they conclude that at high current densities at the cathode 
there is no formation of gaseous hydrogen which would represent 
the more stable condition, but the “metastable” condition precedes 
it, resulting in an alloy or a solution or a combination of lead and 
sodium, which is then decomposed by the water, thus causing 
the pulverization. This is especially marked in the case of mercury, 
but no similar action can occur in an acid solution.—Ber. der Deut- 
schen Chem. Ges., Vol. 31, p. 2741; abstracted in Lond. Elec. Rev., 
Aug. 4. A short abstract is also given by Bredig in the discussion 
of Coehn’s paper (see above) in the Zeit. f. Elektrochemie, July 13. 
Electrolytic Refining of Auriferous Silver—Dterzer.—A paper 
read before the German Electrochemical Society. An instance of 
the most simple case of the electrolytic decomposition of alloys is as 
follows: If the anode consist of silver containing gold and as elec- 
trolyte an acid solution of nitrate of silver is used, silver is travel- 
ing to the cathode, and the same quantity is being added to the 
electrolyte at the anade; the gold remains at the anode, and the 
electrolyte is not altered. Most of the practical cases of the elec- 
trolytic refining of metals are, however, much more complicated, as 
in general at the anode. besides the dissolving of the one part of the 
anodic material, the other part is altered chemically, forming com- 
hinations with the elements of the electrolyte; in this case the elec- 
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irolyie is also altered. Ii the combination formed at the anode is 
soluble in the electrolyte the whole metallic concentration of the elec- 
trolyte is not altered, but the percentage of each of the metals is. 
As at the cathode only one metal is deposited while at the anode, 
ions of different metals are added to the solution, the percentage of 
the metal deposited at the cathode decreases in the electrolyte and 
the percentage of the other metal increases, the sum of all the per- 
centages being therefore unchanged. If the anode is silver contain- 
ing considerable copper, and silver is intended to be deposited at the 
cathode, the silver percentage of the electrolyte decreases and the 
copper percentage increases to such a degree that it would soon be 
impossible to deposit pure silver at the cathode. If therefore a 
silversalt requiring a lower decomposition pressure is used as the 
electrolyte, the assistance of some auxiliary chemical process be- 
comes necessary in order to diminish the increasing copper percent- 
age and to increase the diminishing silver percentage in the elec- 
trolyte, but this would be somewhat impracticable. Instead of this, 
it is much more convenient to use the salt requiring the higher 
decomposition pressure as the electrolyte, to deposit copper at the 
cathode, and to replace the silver which is dissolved at the anode, by 
an equivalent quantity of copper in a special process, before the 
copper is deposited at the cathode. In this case the composition of 
the electrolyte remains nearly unaltered. This method has been 
successfully used for more than six years in Pforzheim, Germany, 
where about 60-kg of an alloy is decomposed per day. This alloy, 
consisting of fused wastes, contains 40-65 per cent. copper, 22-50 
per cent. silver, 5-7 per cent. gold, and small quantities of other 
metals. As the electrolyte, a slightly acid solution of nitrate of 
copper is used. At the anode copper and silver are dissolved, cop- 
per is deposited at the cathode, the gold remains undissolved and 
the silver recovered in another tank, by the special process. The 
apparatus used is described and illustrated; the current is about 150 
amperes per square meter at 24 to 3 volts. The cost of the process 
is covered by the value of the refined copper. He thinks that the 
same method can be used for the decomposition of other alloys, as 
for instance for the refining of nickel and copper.—Zeit. f. Electro- 
chemie, July 27. 

Theory of Lead Accumulators.—E.zs.—A short paper read before 
the German Electrochemical Society, comparing his theory with that 
of Liebenow. If a lead accumulator is charged, sulphate of lead in 
connection with water, gives lead, peroxide of lead and sulphuric 
acid. As to the formation of the peroxide of lead, there are two 
different theories; Liebenow supposes that bivalent negative ions of 
peroxide of lead are generated directly, and that these, after having 
lost their electric charges at the anode, form the ordinary chemical 
molecules of peroxide of lead, which represents a reversible process 
without loss of energy; Elbs, however, supposes that bisulphate of 
lead is generated first, and from this peroxide of lead.is formed by a 
hydrolytic decomposition, which represents an irreversible process 
with loss of free energy. Dolezalek (see Digest Feb. 18 and July 
8) has investigated the dependence of the e. m. f. and the useful 
effect of the accumulator on the concentration of the acid and 
reached the conclusion that the loss of energy in the accumulator is 
completely explained by the change of the concentration of the acid 
during the operation, and that therefore there can be no other rea- 
son for the loss of energy, so that Liebenow’s theory is to be as- 
sumed. Elbs does not agree with this conclusion, claiming that the 
loss of energy required by his theory may be too small to be meas- 
ured, and giving some reasons of a purely chemical character which 
are in favor of his theory. The paper was followed by an extended 
discussion. Nernst was the principal speaker in favor of Liebenow’s 
theory, pointing out that the absolute reversibility of the process in 
the accumulator was proved by Dolezalek by means of a strict and 
an exact application of the principles of thermodynamics.—Zeit. f. 
Elektrochemie, July 13. 

REFERENCES. 

Electrochemistry in 1898.—Borns.—The first part of a summary 
of the inventions and researches made in 1898. The German Reich- 
sanstalt is said to be doing very useful work in revising the con- 
stants of electrolytic conductivities. The progress in the manufac- 
ture of primary cells, accumulators, and in galvanoplastic processes 
is discussed.—Eng. and Min. Jour., Aug. 12. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 
A New Resistance Material—Heracus.—In a paper read before 
the Electrochemical Society, he gives a preliminary account of a new 
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resistance material, formed of 10 to 15 per cent. powdered platinum 
and a non-conductive material such as clay, the mixture being made 
at the melting point of the material, about 1250° C., in a reducing at- 
mosphere. It was found that in this way, platinum-silicide was 
formed, and that its formation was the essential condition to obtain 
a good resistance material; if this condition was not fulfilled, the 
mixture became non-conducting, even if platinum formed 60 per 
cent. of the mixture. The temperature coefficient of the resistance 
material is of metallic character up to incandescence, the resistance 
increasing with increasing temperature; if the temperature is fur- 
ther increased, the resistance decreases and at the same time the 
electrical condition of the material is permanently altered in such a 
way that at subsequent lower temperatures the resistance is lower. 
The material can be made in any desired form; threads of half of a 
millimeter in diameter and a length of 16-cm become red-hot, with 
40 to 50 watts at 110 volt. China and clay can be covered with a 
thin film of the material, like glaze, and will then conduct only on the 
surface.—Zeit. f. Elektrochemie, July 13. 

Internal Resistance of Standard Cells.—Couen.—An abstract of 
an account of measurements made to investigate the cause of the 
differences in the values of the internal resistances of Clark and 
Weston cells. It was found that the resistance of a saturated solu- 
tion of zinc sulphate is greatly increased by the formation of crystals 
between the electrodes, and is dependent also on the arrangement 
of the crystals. When filled with a clear saturated solution, the re- 
sistance of a Clark cell at different temperatures was tound to be 
proportional to that of the zinc sulphate solution, and analogous fe- 
sults were obtained with Weston cells. Thus prepared, with clear 
solutions and a small quantity of the depolarizer, normal cells can 
be conveniently employed for the graduation of galvanometers.— 
Lond. Elec. Eng., Aug. 4. 

Photometric Standards.—LaArorte.—A report on a comparison of a 
number of standards. Taking the decimal candle as the unit, the 
Carcel lamp was found to be 0.104, the Hefner lamp 1.13 and the 
German standard paraffin candle 0.955. Incidentally it was found 
that, with the Carcel lamp, good ventilation was necessary in the 
photometer room; in a room of 82.6 cb. m., for instance, without 
ventilation, the lighting power fell 12 per cent. in two hours.—Elet- 
tricita 17, p. 755; abstracted, with some of the data, in Science 
Abstracts, June. 

REFERENCES. 

Magnetic Observatories and Electric Tramways.—A short note 
stating that the influence of the tramways has become so serious 
that all observations at the magnetic observatory at Vienna, Aus- 
tria, have been discontinued. It is intended to build a new obser- 
vatory, to be situated some distance from the city.—Lond. Elec. Eng., 
Aug. 4. 

MISCELLANEOUS. 


World’s Copper Production for 1898.—Extracts from the excel- 
lent data in the last volume of “The Mineral Industry.’ A table 
gives the productions in different countries for the past five years. 
The total for 1898 is 441,283 metric tons, or 434.329 long tons. Of 
this, the United States furnished 243,069 metric tons, which is over 
55 per cent. of the world’s supply; no other country approached this, 
as Spain, the second in rank, produced a total of only 54,077, or con- 
siderably less than a fourth of the output of the United States. The 
gain in copper production during the past five years has been 33.7 
per cent., and by far the larger part of this was furnished by the 
United States, as the production in this country in 1898 exceeded 
that in 1894 by 48.1 per cent.; ever since 1894-5 the United States has 
been supplying more than half of the total. The consumption was 
exceptionally large in 1898 and was greater than the production, 
being due largely to shipbuilding, the manufacture of war materials, 
and to electrical work; it is thought that there is little doubt that in 
the current year the consumption will be even larger than during 
the last year; the question of how this demand can be met is briefly 
discussed ; the substitution of other metals, it is thought, may be dis- 
regarded ; aluminum could be used in many places for electrical work 
and the price, allowing for the difference in weight, is now as low or 
lower than that of copper, but the supply of this metal is too small 
to have any effect on the copper market and the production cannot 
be increased rapidly. It is thought more than probable that the 
supply will again exceed the demand, and that a drop in prices will 
be the result; ‘the companies which are basing their calculations on 
predictions of 20 cent copper are very liable to be disappointed.”— 
Eng. and Min. Jour., Aug. 12. 
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Production of High Temperatures.—GoL_pscHMIDT.—A reprint of 
a paper read before the Electrochemical Society; it is in the form of 
further information concerning his process of working aluminum 
with the oxides of other metals, as has been fully described in the 
Digest. Considerable experience has now been had with this process 
and a number of applications have been found, some of which have 
already been introduced in practice. The chief applications are for 
the production of pure metals free from carbon, and the process is 
especially applicable for chromium and manganese, both of which 
metals are now being produced in large quantities in crucibles con- 
taining charges of several hundred kilograms of metal; the process 
requires only half an hour. It is also in use for producing an ex- 
tremely hard and abrasive material in the form of an artificial cor- 
rundum which is harder than the natural material. A third use of 
the process is to produce heat for the working of metals, 
as large quantities of heat may be produced in a very small 
space and so quickly that little is lost; moreover, this 
amount of heat can be accurately determined in advance 
by weighing the material; it is used for tempering, anneal- 
ing and hard soldering. To solder together two strips of 
copper I-cm long (the width is not given) and 3-mm 
thick requires 44-kg of the heating mixture, costing 8.5 
cents. The process is specially applicable for heating when 
the material cannot be brought to the factory, that is, 
in out-of-door construction, as in joining conducting wires. 
It has been used for welding the rails of street railways, as 
described briefly; the cost is not given, but is said to be 
such that it can well compete with a reliable bond. The 
method has been used on a line from Esson to Steele, un- 
der exceptional difficulties, and has shown itself to be quite 
successful; the strength of the welded part is said to be 
very great; some tests made with steel rods even showed 
an increase of a few per cent. in the breaking strain, but the 
elongation is not as good. It has been used to repair faults 
in large castings of machines, and it is specially applicable 
where the electrical method is not. The process is now in 
use and the mixtures are in the market.—Zeit. f. Elektro- 


chemie, July 20. 
— - YH 


New Books. 


THE ELEMENTS OF PHYSICS. For use in High 
Schools. By Henry Crew, Ph.D. New York: The 
Macmillan Company. 347 pages, 266 illus. Price, $1.10. 

This volume, although stated to be prepared for use in high 
schools, seems to be of a higher grade than those from which 
physics is usually taught in such schools, and to be better adapted 
for use in colleges. It is divideu into eleven chapters, the first five 
of which may be classified as properties of matter and motion, and 
the remaining six to divisions of physics. The descriptions given 
are clear and logical. The book is intended to accompany and sup- 
plement a course of laboratory instruction. The metric system of 
weights and measures is used throughout. 





Books RECEIVED. 


A PractIcaL Course IN MECHANICAL DraAwinc. By William Fox, 
M. E., and Charles W. Thomas, M. E. New York: D. Van Nos- 
trand Company. 92 pages, 72 illustrations. Price, $1.25. 


Holdfast Cable Clip. 


The cable clip illustrated herewith has been designed with a view 
both to simplicity and to quickness and ease in putting up. More- 
over, it can be readily removed at any time for new 
work without impairing its utility. The metal 
strap is simply drawn around the cable and passed 
through the hanger; the part with the hooks is then 
turned up, which action takes up the slot, binds the 
strap tightly about the cable and prevents the lat- 
ter from slipping. Being made of galvanized steel 
and zinc, it will not rust nor in any way injure 
the cable. This clip, the makers state, is now being 
used very extensively by the principal telephone 
companies and that there are many hundred thou- 
sands of them in use in this country. It is manu- 
factured by James S. Barron & Co., 24 Hudson Street, New York. 





Duncan Single-Phase Alternating Current Consumers’ 
Wattmeters. 


The new type of Duncan alternating current wattmeter illustrated 
herewith has for its underlying principle the production of a rotary 
field by means of a specific arrangement of inductance whereby a 
current is divided into two components, one of which is shunt and 
the other in series. The meter will measure either inductive or non- 
inductive loads, the arrangement being such that with the current 
and e. m. f. of the working circuit in phase, the torque is a maxi- 
mum; while with lagging currents on inductive loads the torque 
varies in proportion to the real watts, bringing the meter to a full 
stop should the displacement of current and e. m. f. in the working 
circuit become 90 degrees. 

The rotating mechanism consists of a vertical spindle carrying the 





FIGS. I AND 2.—DUNCAN SINGLE-PHASE WATTMETER. 


armature at about its center; a gear meshing into a dial mechanism 
at the upper end, and a retarding disc at the lower end. The sta- 
tionary part consists of the case, the field coils and core, the shunt 
coil and core, the compensator and the dial mechanism. 

The fields are of laminated sheet-steel stampings riveted together, 
japanned and fastened to the back framework of the meter. The 
poles project inwards and carry the form-wound series coils, con- 
nected directly to the terminals of the meter. The armature core 
is also laminated, and is wound with a shunt coil, the whole being 
placed inside the revolving armature. The shunt and series fields 
are at right angles to each other. 

The armature is an inverted aluminum cup mounted on the ver- 
tical spindle. It is simply a short-circuited winding of a single turn. 
In front of the armature and mounted on a movable arm is a disc 
of iron and copper, which is the compensator. By its use a much 
longer period of accuracy can be guaranteed to the meter than if 
it were absent. When the meter is shipped from the works, it is 
adjusted to register in accordance with the voltage, capacity and 
frequency marked upon it. In actual use it is, of course, not likely 
to meet with the ideal conditions of the testing room, but as the same 
accuracy is required, the compensator is used to obtain an accurate 
record even under abnormal conditions. Where there is vibration 
the ordinary meter will creep, while any roughening of the jewels, 
after long use, will cause the meter to run slow; moving the com- 
pensator to the right will overcome the frictional effect of the rough- 
ened jewel, while movement to the left will prevent creeping. 

The retarding device is a disc of aluminum revolving horizontally 
between the poles of two permanent magnets of tungsten steel, ex- 
posed, after tempering, to a special process for ageing to insure per 
manency. The magnets are fastened to the base by brass clamps 
By means of this device a retardation is secured exactly proportion- 
ate to the amount of energy passing through the meter. 

The registering train is unusually large, the teeth of each wheel 
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being accurately cut. The wheels are not cramped, and the dials, 
large and distinct, may be easily read. Since nearly all stations 
sell current by the kilowatt-hour, these wattmeters for domestic serv- 
ice read directly in that unit, though scales are also furnished to 
read in watt-hours. All sizes from 5 lights to 150 lights are direct 
reading, thereby eliminating the use of constants or multipliers. In 
meters of larger capacity a small series transformer is used. 

To secure a bearing having a very long life, Ceylon sapphires 
carefully ground are alone used. The jewel is set in a removable 
spring socket, and the point of the spindle, also removable, is glass 
hardened. When handling or shipping the meter, the spindle Is 
raised off the jewel by a knurled nut beneath the disc. 

The impedance coils are enclosed in an iron box securely fastened 
to the back of the meter. They are so surrounded by iron as to be 
effectually shielded from outside magnetic influence. The case is in 
two parts, back and cover, hinging together by a slot and tongue at 
the bottom, and fastened by a screw at the top. The back is of 
heavy cast iron. The cover is of sheet metal fitting tightly into a 
rubber lined groove in the back, which renders the meter dust, in- 
sect and moisture proof. The case is heavily japanned both inside 
and out. The leading in wires enter the meter at the top through 
rubber gaskets. All meter parts are interchangeable. 

These integrating wattmeters are manufactured by the Siemens- 
Halske Electric Company, of America, for secondary and primary cir- 
cuits in the following sizes: 50 to 55 volts, 5 to 600 amperes; 100 to 
110 volts, 3 to 500 amperes; 200 to 250 volts, two-wire, lamp and 
motor service, 3 to 250 amperes; 200 to 250 volts, three-wire, 100 to 
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FIG. 3.—DUNCAN WATTMETER. 


125 volts on each side, 3 to 250 amperes; 500 to 600 volts, motor serv- 
ice, 3 to 150 amperes; 1000 to 2000 primary circuits, 5 to 500 am- 


peres, ‘ 
Engine Automatic Lubrication. 

\mong the several notable improvements to the steam engine 
which have resulted from its use in electrical generation is that of 
automatic lubrication—a development brought about by the com- 
paratively high speeds necessitated and the rigorous requirements of 
the service as to continuous operation and inadmissibility of slowing 
down to cool bearings. We illustrate herewith an engine in which 
this feature of modern engine practice has been carried out to its 
fullest extent. 

The oil is contained in a pocket in the bottom of the frame, and 
is carried over into a trough in the top of the frame by the revolving 
Thence it flows in streams into the main bearings 
On each 


crank discs. 
through passageways, and to the crank pin by radial holes. 
side of the connecting rod is a removable plate so formed as to pro- 
vide a slot through which the oil is guided directly to the crosshead, 


which is provide1 with a bell-shaped opening to receive it. 
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The lower guides are so designed that the crosshead floats on the 
oil, and as the slides have large areas the wear is practically elim- 
inated in these parts. As the guiding plates guide the oil directly into 
the crosshead, the doors on the side of the frame may be taken away 
for the purpose of taking indicator cards or for examination of the 
crosshead, without the oil being scattered over the floor. By means 
of a dividing wall between the cylinder head and the crosshead cham- 
ber of the frame, the oil is kept from mixing with the water of con- 
densation from the piston rod stuffing box. 

The handhole shown at the end of the engine gives access to the 
crank pin boxes for adjustment and obviates the necessity of remov- 
ing the hood. The latter is made of cast iron corrugated and may 
be readily removed for the examination of the discs and crank end 
of the connecting rod. The gauge and cock at the end of the frame 
serve the double purpose of observing the height of the oil in the 
pocket and draining the oil when required. 

The advantages claimed for this system of oiling may be enumer- 
ated as follows: The oiling is automatic and positive, commencing 
when the engine starts and stopping when it is shut down, and re- 
quires no attention; there is uniform and copious lubrication of the 
various wearing parts; the oil is not exposed to the open air or to 
contamination with foreign substances, as the oiling is entirely in- 
ternal, and there is no saponification of aeration, and the oil is kept 
cool and clean. 

As regards the engine itself, it will be of interest to point out some 
of the features of its construction. The adjustments of the connect- 
ing rods are effected by means of wedges operated by T-pointed set- 





BALL AUTOMATICALLY LUBRICATED ENGINE, 


screws, which move the wedges up or down. As the movement of 
the wedges is in the same direction, the length of the rod is not 
altered, nor is the position of the piston changed. The adjustments 
are made by hand and with great accuracy. The crank shaft is a 
single forging of open-hearth steel, and ground to an accurate, 
smooth-running surface. Cast iron discs are secured to the shaft by 
keys in suc a manner as to prevent any possibility of their getting 
loose or impairing the strength of the shaft. The proportions of the 
counterbalance are such as to insure perfect balance to the engine. 
The introduction of the shaft into the engine is accomplished by 
arranging the shaft boxes (which are entirely separate from the 
frame) in a jaw cutting into the bed deep enough to bring the centre 
of the shaft in a plane with the centre line of the engine, finished 
spots being provided to meet corresponding finished surfaces on the 
By means of set screws on top and in front, the wear is 
The main bear- 
The eccentric 


boxes. 
taken up and the shaft kept in perfect alignment. 
ings are therefore not only self-oiling but adjustable. 
and strap are also self-oiling, and the governor is of the inertia type. 

The engine described is an improved type of the Ball engine, made 
by the Ball Engine Company, of Erie, Pa. 








Financial Intelligence. 


THE WEEK IN WALL STREET.--There was quite a slump 
in stocks during the past week, but Friday and Saturday witnessed 
a sharp rally, and the market closed strong and much higher. It 
would have been hard for it to do anything else under the circum- 
stances. Crops are good, railroad earnings are phenomenal, trade 
is intensely active, money is fairly cheap, and exports continue 
very heavy. We are now on the edge of the fall season when specu- 
jation revives and sometimes becomes viclent. Steady maintenance 
of prices that represent intrinsic valucs is to be desired, but it is 
also to be hoped that no undue ebullition of high spirits will be 
seen, because the reaction is correspondingly painful. During the 
week, 6435 shares of Western Union were sold, closing at 885%, a 
net and unexplainable decline of 134. General Electric was very 
dill all the week, less than 7oo shares being traded in at a net 
cecline of %4 to 124. Metropolitan Street Railway on sales of 13,467 
shares closed at 206%, a loss of 2%, and Manhattan Elevated went 
off 114 to 11634 on 40,000 shares. A great drive was made at 
Brcoklyn Rapid Transit, which on 228,790 shares fell off 534 to ioo. 
It certainly ought to be worth that. In Boston, the close of the 
week found the market brisk with American Bell Telephone at 345, 
Erie Telephone at 98%, New England Telephone, 141; Mexican, 
4; West End, 95; Elevated, 10934, and Massachusetts Electric, 24% 
common and 77 preferred. In Philadelphia, Pennsylvania Manufac- 
turing Company closed at 26%, and Electric Co. of America at 
2014. Electric Storage Battery common closed at 150-152 and pre- 
ferred at 153%. Pennsylvania Electric Vehicle Co. closed at 16- 
16%, and General Electric Automobile Co. at 7-71%. Union Trac- 
tion was quoted at 42 and Philadelphia Traction at 9934. In Chi- 
cago, West Chicago Railroad was quoted at 119, South Side at 
98, Lake Street Elevated at 17, and North Chicago at 241. There 
was a lot of talk about the pending Chicago Edison deal with other 
interests. In New York City, there was considerable interest in 
outside securities. Electric Boat and several of the other electric 
stocks were prominent and further net gains were recorded. Elec- 
tric Boat common closed at 3034 bid, a net gain of 4% points. 
None of this stock was offered within about 2 points of the bid 
just named. Several hundred shares of the stock sold on the ad- 
vance. Of the preferred stock, there were no offerings at all, and 
although a few hundred shares changed hands quietly, bids of 49 
made for the stock called out no offers. There was no trading in 
Electric Vehicle, and the common stock remained unchanged, at 
108 bid. New York Electric Vehicle Transportation opened strong, 
and again changed hands at 2534. It closed at 25% bid, with stock 
to be had at 26. 


THE ELECTRIC AXLE, LIGHT & POWER COM- 
PANY, the stock of which appeared on the curb last week, is one 
of the several companies which owe their existence to the successful 
development of the electric storage battery and a great deal of work 
opens up in that field. In addition to the car lighting system the 
company controls patents for a process of refrigerating railroad 
cars by utilizing the current generated from the axle. Officials of 
the company declare that the invention is one of far-reaching im- 
portance. There are at present 140,000 refrigerating cars in the 
United States which will be affected by the new process. Under 
the present system of shipping meats from Chicago to New York 
about ten tons of ice are required per car, which, at a cost of $2 
a ton, means $20 on each carload coming to this city. The ice 
occupies about one-tenth of the car space and has to be replenished 
at various points along the road. The refrigerating apparatus of the 
new company is placed outside the car and consequently the car- 
rying capacity is increased 10 per cent. Being entirely free from 
dampness there is no rotting of the car body and the roadbed is 
not injured by dripping water. Furthermore, the cost of refrig- 
erating a car between Chicago and New York will not exceed $1. 


NEWARK, N. J... PEOPLE’S LIGHT COMPANY ABSORP- 
TION.—tThe absorption of the People’s Light & Power Company 
by the United Electric Company of New Jersey, against which 
there was much opposition when the reorganization was first an- 
nounced, will soon be practically accomplished, and the outstanding 
stockholders, who still decline to consent to the scheme, now rep- 
resent an exceedingly small percentage of the holdings. The last 
important step in the reorganization will soon be taken, when R. 
C. Jenkinson, who holds $100,000 worth of the People’s stock at 
par, turns it over to the Electric Company in exchange for its 4 
per cent. collateral trust bonds. It is known that Mr. Jenkinson 
several weeks ago came to an understanding with B. M. Shanley, 
who was very desirous of seeing all the People’s Company’s stock 
turned in, by which Mr. Jenkinson’s holdings would be surrendered. 


NEWS OF THE WEEK. 























When Judge Gottfried Krueger turned over his holdings of 
People’s gas stock there remained but approximately $200,000, 
amounting to $154,000 at par on July 12, which was still held back, 
and Mr. Jenkinson’s was the largest block which was withheld. It 
is not likely that any further steps will be taken to get in the re- 
maining stock of the People’s Light & Power Company before 
Mr. Shanley’s return from Europe in the fall. © The whole deal 
represents a good many millions of dollars. 

CHICAGO EDISON COMPANY.—It is announced semi-ofti- 
cially that the company to be organized to take control of Chicago 
Edison and the Commonwealth Electric will issue about $20,000,- 
000 in 4 per cent. bonds and about the same amount of stock. The 
proposition is to give for Edison stock double the amount of its 
par value in the new 4 per cent. bonds and a bonus of share for 
share in new stock. Edison stock now pays 8 per cent., and the 
transfer to the Whitney-Elkins-Widener interests for double the 
amount in par value of bonds really produces only the same amount 
of income. The Chicago Edison Company has $4,975,000 of stock 
now out, and recently authorized an issue of $1,000,000 more, and 
has also $3,325,000 of 5 per cent. first mortgage bonds and $1,483.- 
000 of 6 per cent. debenture bonds. The capital stock of the Com- 
monwealth Electric is $5,000,000, with $2,500,000 bonds outstanding. 
The companies have practically the same directors. President 
Insull, of the Chicago Edison Company, has been conducting the 
negotiations personally, but is the man who has had least to say. 


WESTINGHOUSE INTERESTS.—In discussing the _ local 
stock market the Pittsburg Post says: ‘‘Westinghouse Electric 


stocks do not yield much in the general indifference which is pre- 
vailing at present. The local company is turning out an enormous 
product and making a record in big earnings. Orders to the 
amount of $500,000 to $700,000 are being filled monthly. Because 
of the rush of business to the company (now being about six months 
behind in its orders) many new orders are being refused, none but 
the very best being taken. The output is being shipped to all parts> 
of the world. The works employ about 5,000 men and girls, who 
require an annual payroll of about $4,000,000. There has been but 
little selling of the Westinghouse Electric shares on the local ex- 
change, and even when offered in considerable blocks the price is 
only depressed a small fraction and readily rebounds when the 
offers are withdrawn.” 

BROOKLYN RAPID TRANSIT.—As we go to press the re- 
port of the Brooklyn Rapid Transit system is issued, and has been 
made’ the occasion of great activity with renewed efforts to depress 
the stock and to influence public opinion against the value of the 
big property which now comprises 504 miles of single track with 
an earning capacity of over $11,000,000 a year. The gross earn- 
ings for 1898-9 are $7,412,435 and after all outgoes and fixed charges 
there was a surplus of $453,167. 

CHICAGO UNION TRACTION.—The Chicago Union Trac- 
tion stocks are showing much strength. The preferred was quoted 
at 84 last week and the common at 31, thus making a price of I15 
for the subscriptions. The strength is. supposed to reflect the 
progress of negotiations for the acquisition by the Whitney-Elkins- 
Widener syndicate of the Chicago Edison Electric andthe Common- 
wealth Electric and their consolidation with the Chicago Union 
Traction. 

THE NEW ENGLAND ELECTRIC POWER COMPANY, 
which controls the Manchester Street Railway Company, is seek- 
ing to amalgamate all the electrical stock of the New England 
Company for stock of the Manchester Electric Company (capi- 
talized for $400,000) on the basis of six shares of Power Company 
for five shares of Electric Company stock. To do this the New 
England Electric Power Company will increas: its capital from 
$500,000 to $1,000,000. 

ERIE TELEPHONE.—It is said that the gross earnings of the 
Erie Telephone system for the six months ending June 30 exceeded 
the corresponding six months of last year by $340,000. It is esti- 
mated that the gross for 1899 will be $3,600,000, an increase of 
$800,000 over 1808. The gross earnings of the Michigan Company 
for the past six months exceeded the same period last year by over 
40 per cent. 

THE PROVIDENCE TELEPHONE COMPANY will in- 
crease its capital stock from $1,000,000 to $1,200,000. New stock is 
offered stockholders at $50 per share quoted at 99%. The company 
has been paying 8 per cent. dividends since 1894. 

GENERAL ELECTRIC interests are quoted as expecting to see 
the stock sell at 150 this year or next, with a regular rate of divi- 
dent of 6 per cent. and extras. 

LEXINGTON, KY., CITY RAILWAY COMPANY has filed 
a mortgage or $1,500,000 in favor of Columbia Trust Company, of 
Baltimore. 
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Commercial Intelligence. 


THE STATE OF TRADE.—Now that the summer wanes, and 
there are the first stirrings of the vigor and activity that come in 
the fall, it is not improper to size up the situation and the outlook. 
The only report that can be made as to the electrical industries 
after full and due inquiry is that they are inspired throughout with 
unusual hopefulness. It has been said of electricity that it is a 
field where the sanguine man runs riot, but the hopefulness now 
spoken of is based rather upon the bulk of unfilled orders and con- 
tracts awaiting conclusion than upon the prospects of some new 
branch of work hitherto undeveloped. Of such branches there is 
a profusion, but in all its engineering lines, electricity is booming. 
Perhaps telegraphy alone is quiet, but all the other departments 
are crowded with work, which runs well into next year before it 
can be disposed of in any kind of complete fashion. Besides many 
electrical orders depend upon the deliveries of raw material such 
as copper, steel and iron, and these are badly belated. One point 
to note is that prices still go up, and this is an automatic check upon 
much new work otherwise offering, so that if prices should ease off 
at all new orders will at once come forward. We are glad to re- 
port a stiffening of price on dynamos and motors and street rail- 
way apparatus. It was about time and is healthy in not being like- 
ly to be pushed one iota beyond what the facts warrant. Com- 
petition is too keen to permit that. General trade reports are also 
cheering and encouraging. Bradstreet’s says that in manufacturing 
lines production appears to be at a maximum, and the price situa- 
tion retains most of its old strength. Notable in the matter of 
added strength are most of the cereals and iron and steel in many 
forms. The impetus given to wheat prices by the government re- 
port last week has been further reinforced by less favorable crop 
advices from other countries, notably India, and export business 
is reported somewhat improved. Advices as to the corn crop are 
still as favorable as ever, some States, notably Kansas, reporting 
phenomenally large yields. Judging from numerous reports, the 
scarcity of supplies of iron and steel is becoming increasingly 
serious, supplies of structural and shipbuilding material being re- 
ported inadequate at a number of points. Most Western markets 
report better trade in dry goods, clothing, and indeed nearly all 
branches of fall trade. Bank clearings are not materially changed 
from the preceding total, aggregating fcr the week $1,513.773,000, 
against $1,516,441,000 last week, a gain of I9 per cent. over the cor- 
responding week a year ago, of 33 per cent. over 1897, of 86 per 
cent. over 1896 and 1894, and of 107 per cent. over 
1893. Compared with the same week of 1892, there is 
an increase of 50 per cent. Business failures for the week num- 
ber 172, as compared with 156 last week, 195 in this week a year 
ago, 221 in 1897, 264 in 1896, and 192 in 1895. Copper is steady at 
1814 cents for Lake, with production for July, 21,333 tons domestic 
and 7390 tons foreign. Tin is lower at 3034 cents, and lead 
weakens on the stoppage of the smelters’ strike. 


EXPORTS OF ELECTRICAL MATERIAL FROM NEW 
YORK.—The following exports of electrical material were made 
from the port of New York for the week ending August 15: Ant- 
werp—3 cases electrical material $200. Argentine Republic—7 
packages electrical material $123; 11 cases electrical material $630; 
I motor apparatus $250. Brazil—23 cases electrical material $2550. 
Bergen—1! package electrical material $21. Bolivia—6 packages 
electrical material $141. |. Bremen—1 electrical motor $150. Brit- 
ish West Indies—2r packages electrical material $454. Berlin—1 
case electrical material $1160. Central America—t case electrical 
material $29. Chile—43 packages electrical material $1336. Copen- 
hagen—1 package electrical material $25. China—33 cases electri- 
cal machinery $1175. Cuba—-33 cases electrical machinery $372; 
12 packages electrical material $308. Havre—36 cases electrical 
machinery $2089; 35 cases’ electrical material $4612; 17 
boxes motors $6500. Hamburg—24 packages electrical machinery 
$2000; 10 packages electrical material $1312. Hong Kong—10 
packages electrical machinery $600. Japan—34 cases electrical 
machinery $3848; 10 cases clectrical material $652; 2 cases electric 
locomotives $3000. London—t1o packages electrical machinery 
$979. Liverpool—87 packages electrical material $4836; 5 cases 
electrical machinery $650. Manchester—2 packages electrical ma- 
terial $35. Mexico—2 cases electrical material $110. Moscow—1 
package electrical material $80. Milan—4 cases electrical ma- 
chinery $500. Newcastle—r1 package electrical material $10. 
Oporto—3 packages electrical material $363. Odessa—5_ cases 
electrical machinery $250. Peru—1 case electrical machinery $555. 
Porto Rico—3 cases electrical material $52. Stockholm—t1 pack- 
age electrical material $34. Stettin—r case electrical material $34. 
U. S. Colombia—6 cases electrical material $538. Venice—3 pack- 
ages electrical material $39. 


CHANGES IN FLAT BUILDING.—Anyone who watches 
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apartment house construction must note the fact that apartment 
houses are becoming good customers jor electrical apparatus. A 
growing number of them have electric lighting, and it is to be 
found without exception in all the new ones of any pretensions. 
Many are putting in telephone connections for each suite, and 
those with a parlor devoted to pay station work are already num- 
erous. Mr. Henry Harmon Neill, a real estate expert, highly 
esteemed in the electrical field as well as in other branches of 
technical journalism, has lately been discussing in the Mail and 
Express the changes that are being forced by the electric elevator, 
particularly in regard to five-story flats that dispensed with ele- 
vators and made their tenants climb the barbaric long flights of 
narrow, dark stairs. He points out the fact that the electric ele- 
vator has made possible the practical abolition of stairs by families 
in even moderate circumstances, and that we must now look for 
modifications and revolutions in flat building as the result. The 
problem now to be solved is how to apply elevator service to a 
building constructed without thought of its possibilities; and it 
is a problem worth the solving. its difficulties are not merely 
mechanical, though it is hard enough to find room for an elevator 
on a 25-foot lot already 90 per cent. covered with crowded rooms 
and diminutive halls. There is also the trouble about expense, for, 
cheap as elevators are now, they cost too much for a single or even 
an ordinary double flat. There should be, however, Mr. Neill says, 
a way of uniting two old-style flats with one elevator shaft, and thus 
getting a new scale of rents at small expense. The consequent de- 
mand for electric elevators and accessories will be enormous. 

PARCEL DELIVERY.—The recent strikes of messenger boys 
direct attention to the impending developments which, as pointed 
out recently in this journal, may largeiy eliminate them. One of 
the industrial features of the near future bids fair to be the handling 
of packages, telegrams and letters, etc., by pneumatic dispatch, as 
in the case of mail matter between postoffices in Greater New York. 
There are rumors afloat to the effect that even now steps are being 
taken to get the messenger business of the country into the hands 
of local organizations of the American Pneumatic Service Com- 
pany. thus absorbing and dispensing with the old line district tele- 
graph companies. It is said that there is expended in one large 
city annually for the collection and delivery of telegrams consid- 
erably over $100,000. More than four-fifths of this amount is 
absorbed in operating expenses. It is claimed that with the use of 
a tube system more than one-half of these operating expenses can 
be turned into a net profit. Hundreds of thousands of dollars 
are annually expended in New Yotk for the delivery of parcels. 
One well known firm here pays over $150,000 per annum for the 
delivery of its goods. The American Pneumatic Company, owning 
the Lamson store system, etc., contemplates placing itself in posi- 
tion to handle these parcels at a very small fraction of a cent per 
parcel. Inasmuch as the average cost to these houses is rarely 
less than 6 cents per parcel, it is pointed out by friends of the 
American Company that there is a large margin for the pay of 
operatives, who are few in number, and for the delivery of goods 
from the tube station to their destination, as well as a large per- 
centage of profit to the company. 


STORAGE BATTERY DEVELOPMENT.—At a meeting of 
the directors of the Electric Storage Battery Company last week 
Mr. Isaac L. Rice resigned the presidency of the company, and 
First Vice-President George H. Day was elected his successor. 
Mr. Rice explained the step by saying that he had found it abso- 
lutely impossible, in view of the many interests growing out of the 
storage battery industry, to devote the necesssary time to the de- 
tails of a manufacturing business so extensive as that of the Electric 
Storage Battery Company. He remains, however, a member of 
the board, and retains his large holdings in the company. He 
continues, also, president of the Electric Vehicle Company, the 
business of which in its rapidly growing development, demands a 
much larger amount of his time than formerly. Mr. Day, who 
succeeds Mr. Rice, is well known as ihe vice-president of the Pope 
Manufacturing Company, and has wide experience as a manufuct- 
urer. He is also president of the Columbia and Electric Vehicle 
Company, which does the manufacturing for the Electric Vehicle 
and Columbia Automobile Companies. He was mentioned promi- 
nently for president of the “Bicycle Trvst,” recently formed, but 
has a congenial and desirable field for his abilities in automobilism. 
Meantime Mr. Rice will concentrate his energies on his new car 
lighting company and the launch business, which awaits active com- 
mercial exploitation. 

THE ATBARA BRIDGE CONTRACT.—Not long ago, Mr. 
Gano S. Dunn, chief engineer of the Crocker-Wheeler Electric 
Company, in speaking of the famous Atbara bridge contract, ex- 
plained how by the aid of his company’s electric motors, which 
are scattered all over the Pencoyd plant, the work was done so 
expeditiously. A parliamentary paper has now been issued deal- 
ing with the matter. Lieutenant Colonel] Gordon, who managed 
the purchase of the superstructure of ihe bridge. in a memorandum 
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on the subject, states that the whole question was one of quick de- 
livery, price being practically not considered. Tenders were called 
for from four English and two American firms. Only one British 
firm, the Patent Shaft and Axle Company, made any offer, while 
the Pencoyd Company, of Philadelphia, offered the delivery of a 
suitable bridge in six weeks. This offer was accepted, a director 
of the English firm acknowledging ihat they could not compete 
against such quick work. This director also doubted whether any 
firm in the United Kingdom could make as good an offer as that 
of his company, which was, he believed, the only firm in the United 
Kingdom which rolled its own material. Lieutenant Colonel 
Gordon further states that the whole of the material for the bridge 
was inspected by a representative sent from England, ‘from whose 
report,” adds the colonel, “it will be seen how thoroughly the work 
has been carried out.” 


NEW YORK NAVY YARD BIDS.—As intimated already in 
this department, the bids for the New York Navy Yard, recently 
advertised and opened under the heading of.cranes, for the bureau 
of steam engineering, have developed a warm controversy between 
the opposed advocates of multiphase and direct current work. The 
specifications called for a large power plant as well as for the 
cranes, and included four 200-kw direct connected two-phase gene- 
rators operating at 250 volts, and about 1800-hp in induction motors 
ranging in capacity from 100-hp down to 2-hp. The direct cur- 
rent people assert that the small area of the yard to be covered does 
not warrant the transformation of the current for purposes of trans- 
mission, and that when it comes to efficiencies, direct current ap- 
paratus is well to the front in a variety of ways. One important 
phase of the situation it is contended is that there has already been 
purchased by the bureau of yards and docks for the New York 
Navy Yard a large direct current central station, and that the ques- 
tion therefore arises whether a further expenditure of about $175,- 
000 for a similar object will be entertained. In reality, however, 
the issue is as to the relative desirability of direct or alternating 
current for the work. 


TELEPHONY IN MANCHURIA.—Note has already been made 
of the purchases of electrical and other machinery for the Chinese 
Eastern Railroad by its engineers visiting here, Messrs. Kishevith 
and Kaashnevnikoff. One of these gentlemen remarked the other 
day that more orders were coming and would preferably be placed 
in this country, and he said: ‘Among other things, we want 
equipments for our machine and repair shops, which are only tem- 
porary structures. When the permanent shops are built we will 
probably require six times as much as at present ordered. All 
the goods we have recently ordered must be received in Vladi- 
vostok next month, or otherwise the ice will shut them out. To 
give some idea as to our urgent requirements, I may state that a 
telephone has been connected from our headquarters at Harbin, and 
is utilized in sending orders from point to point through densely 
populated Manchuria. Possibly nothing could show the import- 
ance to the world of the railroad better than this, for it means 
that ere long the business interests of Northern China will be 
more or less dependent upon and _ facilitated by the telephone 
wires.” 

CAPTAIN ELLISON A. SMYTH while in New York a few 
days ago spoke most hopefully of power development in the South. 
He is the president of the Pelzer Manufacturing Company of Pel- 
zer, S. C., which has four mills, with 112,000 spindles, and of a new 
mill at Belton, S. C., nearby, with 40,000 spindles. He represents 
as much cotton consumption as any man in the United States, his 
plants consuming 65,c00 bales a year, and the business under his 
management has developed from a comparatively small enterprise 
to one with large capital. It has been at his hands that the 
electric power at Pelzer has received its great development, and 
he regards the results as most encouraging. On that subject he 
said: ‘It is much cheaper than steam. The use of electricity for 
power for mills will, I think, be a puissant stimulant to manufact- 
ures in the South. We have there immense quantities of remote 
water power now going to waste. Now this can be led over wires 
to mills at railroad lines twenty miles away, and can be readily 
utilized, and, I think. will be. The number of mills using this 
power must inevitably increase fast.” 

NEW BABCOCK-WILCOX WORKS.—A large deal in 
Bayonne, N. J., realty is being arranged, which it is believed will 
result in the transfer from Elizabethport to the Kill-von-Kull shore 
at Bergen Point of the Babcock & Wilcox Boiler Company’s plant. 
The deal is being engineered by Dr. Lucius F. Donohue, of 
Bayonne. The property which may be purchased for the new 
factory extends for more than eight hundred feet along the Kill- 
van-Kull water front The aggregate purchase price will be more 
than $300,000. If the sale is made, it is said the company will 
erect a plant of fireproof buildings to cost more than $1,000,000, 
which will give employment to more than one thousand men. The 
property has a deep water front, and if the deal goes through, the 
New Jersey Central Railroad will extend a spur of its tracks from 


Vot. XXXIV. No. 9. 


the Port Johnston coal wharves across the meadows to what is 
now East First Street, and then along the shore through the plant. 


THE GENERAL INCANDESCENT LAMP COMPANY, 
Cleveland, Ohio, with an authorized capital of $50,000, of which 
$45,000 is paid in, has succeeded to the business of the Ft. Wayne 
Lamp Company, located at 39-47 East Prospect Street, Cleveland. 
The new company has purchased the assets and assumed the lia- 
bilities of the old concern and will continue the manufacture of 
high grade incandescent lamps at the above address. The com- 
pany is working on improvements with a view to increase the life 
and sustain the candle power of the lamp. At the same address 
will also be located a sales office for the General Incandescent Arc 
Light Company, of 572-578 First Avenue, New York. The officers 
of the General Incandescent Lamp Company are Samuel Insull, 
Chicago, president; Joseph Insull, Cleveland, vice-president; and 
H. B. Coles, Cleveland, secretary. ‘The directors are Samuel In- 
sull, M. J. Insull, Joseph Insull, S. H. Tolles and F. H. Goff. 


MICHIGAN ELECTRIC COMPANY, of Detroit, Mich., of 
which Mr. J. E. Lockwood is president, have recently secured some 
interesting contracts. These include a contract to J. G. White & 
Company, of New York City, from the Detroit, Rochester, Romeo 
& Lake Orion Railway for complete powerhouse equipment, in- 
cluding two 250-hp B. & W. type Aultman & Taylor water tube 
boilers, two 300-hp Ball & Wood special design tandem compound 
engines, two 200-kw Crocker-Wheeler railway generators, one 
Crocker-Wheeler motor-driven booster, one Westinghouse 90-kw 
alternator, motor driven, complete switchboard and complete equip- 
ment of condensers, pumps and all of the details required for a 
high grade powerhouse. They also have secured an order from 
the Toledo, Fremont & Norwalk Electric Railway for over 21,000 
10-inch 4/o Atkinson protected rail bonds, this order being one of 
the largest ever placed in the country for similar goods. 

TO HARNESS THE SCHOHARIE.—Plans and specifications 
are being prepared to utilize electrically the power of the Schoharie 
River in this state and to furnish 18,o00-hp for electric lighting, 
power, heating, etc., chiefly in Amsterdam, Fonda, Gloversville, 
Johnstown, etc. Four dams will be built. The first power plant 
will be constructed at the Schoharie Falls, with 3500-hp. The 
work is to be done by the Empire State Power Company. ‘The 
following parties are interested: J. George Kaelber, of Rochester, 
president; Samuel Bolton, Jr., of Lansingburg, vice-president; W. 
T. Mayer, Albany, treasurer; D. N. Devendorf, Fort Hunter, secre- 
tary. Messrs. Dunlap, of Amsterdam, and Sprout, of Williams- 
port, Pa., attorneys for the corporation. The capital is $1,000,000. 
Mr. Kaelber is already actively and prcminently connected with 
several electric lighting and power enterprises, and there is consid- 
erable wealth among his associates. 

THE GREAT FALLS POWER COMPANY, of Washington, 
D. C., has been preparing plans and specifications for its work in 
developing power at the Great Falls of the Potomac, near the 
National Capitol, where a large part of the power is to be used in 
railway and lighting work. The pow2r house is intended for an 
ultimate installation of sixteen 2000-hp units and it is proposed to 
construct at once for eight units. In five of the ten sections to 
be built at once will be two turbine wheels on each vertical shaft, 
i. e., one above the other as in the Portland, Ore., plant, and one 
1500-kw generator. There will be other sets for exciters each of 
244-hp. Provision is also made for heating, etc. The company 
has its headquarters at 1417 G. Street, Washington, and Mr. Chas. 
A. Lieb is president. 

POWER FOR A BOX FACTORY.—Mr. Theo. W. Kloman, 
the New York representative of the Northern Engineering Com- 
pany, with offices at 39 Cortlandt Street, reports having been 
awarded a contract for a complete power generating and transmis- 
sion plant to be installed at the works of the Gerbereux-Flynn Com- 
pany, paper box manufacturers, of this city. The engines and 
generators will be direct-connected and the power transmitted to 
motors which will be placed at various points on each floor. The 
plant will comprise a 40-kw generator, four 3-hp motors, a one 
714-hp motor, ceiling type, for direct connection to live shaft; and 
operating at a speed of 120 revolutions per minute. The engine 
to drive the generator will be furnished by the Russell Company, 
of Massillon, O. 

THE BERLIN IRON BRIDGE COMPANY, of East Berlin, 
Conn., have contracted for erecting the new car barn for the New 
Bedford, Middleboro & Brockton Railway Company. In con- 
nection with the car barn there will be an engine and boiler room 
of the same construction. They also have an order from the 
Syracuse Construction Company for their bridge over the D., L. 
& W. R. R., at Syracuse. 

THE AMERICAN ENGINE COMPANY, Bound Brook, N. 
J., have received an order from the Hollingsworth & Whitney 
Company, of Waterville, Maine, for the entire equipment of their 
new mill, consisting of two special 300-hp double engines, a 125-hp 
engine, and a complete 75-kw electric generating plant. 
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Special Correspondence. 


NEW YORK NOTES. 


New York, Aug. 22, 1899. 


THE NEW LABOR PARTY, in New York City, adopted last week at its 
reorganization municipal ownership as one of the planks in its platform. 


POOR CARE OF LIBERTY STATUE at the entrance to New York harbor 
is a matter of complaint. There is an electric light plant for the torch, but the 
people who toil up inside the Bartholdi statue by the stairways have to depend 
on ill-smelling hand lanterns with dirty shades and chimneys. The grounds 
are also in bad condition. 

SIGNS UNION RAILWAY ORDINANCE AT YONKERS.—Mayor Suth- 
erland has signed the ordinance recently passed giving the Union Railway 
Company permission to double track its line between Yonkers and Mount 
Vernon. A petition was presented to him asking that he withhold his ap- 
proval, but he refused to do so. 

NILES-BEMENT-POND COMPANY.—The organization of this company, 
noted last week, may make various changes in the handling of the machine 
tool product of the companies consolidated. It is said that the New York 
offices are likely to be at 136 Liberty Street, where the Niles tools are so hand- 
somely displayed on the ground floor. 


SUING A TELEPHONE COMPANY.—Mr. Joseph Keller, a Frenchman, 
is suing the New York Telephone Company for $26,500 damages on account of 
injuries received by falling down stairs at 100 Broadway, after using a telephone 
pay station. Keller states that there were two doors out of the booth, one of 
which led down a flight of steps. It was through this one that he fell, receiv- 
ing severe injuries. 

PRESIDENT ROSSITER NOT TO RESIGN.—The report that Mr. Clinton 
L. Rossiter, president of the Brooklyn Rapid Transit Company, had disagreed 
with the directors with reference to the conduct of the recent strike on the com- 
pany’s lines, is emphatically denied by Mr. William Cullen Bryant, one of the 
directors. Instead of being at odds with Mr. Rossiter, Mr. Bryant stated, the 
directors passed a resolution complimenting him fi r the successful manner in 
which he managed the strike. 


THE THIRD-RAIL SYSTEM ON BROOKLYN ELEVATED.—The third- 
rail electric system which was recently introduced on the Fifth Avenue line of 
the Brooklyn Elevated Railroad was put in operation for the entire length of 
that line last week. The new system had been operated from the bridge as far 
as Thirty-sixth Street for some time, but the work of laying the third rail was 
not completed until Wednesday. The system is now operated from the bridge 
to the Sixty-hfth Street terminal of the road. 


TO STOP BRIDGE DELAYS.—The Brooklyn Rapid Transit Company has 
a new scheme to do away with the frequent delays to travel on the bridge by 
the breaking of the trolley wire. An extra wire is being strung from each end 
of the bridge to the center of the structure on both the north and south 
roadways. The wire is to be strung only to the end of the up-grade on either 
roadway, the cars being able to coast down the incline from the middle of 
the bridge without power. In case the regular wire breaks, the trolley pole 
can be transferred to the extra wire, and traffic will not be delayed. 


TELEPHONE FOR STRAY ANIMALS.—Hereafter when a pig goes astray 
on Staten Island, or a cow wanders from Far Rockaway, or a horse is lost at 
College Point, the owner will not have to travel all the way up to the city 
pound, in the Borough of the Bronx, to learn whether the animal is in custody. 
Louis Weizel, the pound keeper, is an up-to-date man and intends to make the 
pound under his charge a model of its kind. He has, therefore, at his own ex 
pense, had a telephone put in, and owners of lost animals can now find out 
whether they have been captured by public officials by ringing up 112 Tremont, 
which is the pound master’s telephone number. 


STRIKE IN AN ELECTRIC LIGHT STATION.—A strike of engineers 
and firemen occurred in the Mount Morris Electric Company’s station, at Van- 
dam and Greenwich streets, Manhattan, one night last week, because one of 
their number had been discharged. The engines and dynamos were stopped 
for an hour, and during that time all the street lights and store lights in the 
section of the city between Fourteenth Street and the Battery and west of the 
Bowery were out. The superintendent finally hired half a dozen new engi- 
neers and firemen who ran the plant the rest of the night under police protec- 
tion, the lights again burning brightly at midnight. 


MORE TROLLEY FOR NEW YORK.—The Southfield Beach Railroad 
Company was incorporated last week to operate either by steam or electricity a 
railroad, two miles long, from South Beach, in the Fourth Ward of the Bor- 
ough of Richmond, to Midland Beach, near Lincoln Avenue, in the same bor- 
ough, New York City. The capital stock is $250,000, and the directors are Al- 
bert Reynard, William J. Quinlan and Earnest G. Wightman, of New Dorp, 
Staten Island; George P. Reynard, Mount Vernon; George Norman Frecker, 
Manhattan; John B. Newhall, Stapleton; George Bingolf, New Dorp; William 
B. Stratton, Manhattan; Robert W. Pollock, Atlanta, Ga. 


A NEW ELECTRICAL CENTRE is being created at 100 Broadway. The 
Electric Storage Battery Company has just moved there, and it is already the 
home of the Electric Vehicle Company, the New York Electric Vehicle Trans- 
portation Company and the Electric Boat Company, as well as of the Columbia 
automobile interests as represented through some of the above in this city. It 
is also practically headquarters for Mr. Whitney and such associates as Mr. 
Martin Maloney in their electric light and power deals. ‘There also can be found 
Mr. A. M. Young, Mr. Ed Peck and the Brooklyn and Connecticut lighting 


enterprises they are connected with. Another well known electrical concern 


that has been in the building for some time is the Montauk Multiphase Cable 
Company. 

WHITESTONE & COLLEGE POINT ROAD.—At a meeting of the stock- 
holders of the New York & North Shore Railroad in Flushing, the president 
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and secretary of the corporation were authorized to execute a lease for all the 
franchises, rights and appurtenances of the Whitestone & College Point Rail- 
road for the term of 999 years. The New York & North Shore Railroad is to 
pay the stockholders of the Whitestone & College Point road $4500 for the 
first year and a nominal sum after that. The franchise of the Whitestone & 
College Point road is a perpetual one granted by the former village trustees ot 
College Point and Whitestone. It authorizes the building of either a single or 
a double track from Thirteenth Street and Third Avenue, College Point, 
through Whitestone to Willets Point. 


THE WARD ELECTRIC SUPPLY & CONSTRUCTION COMPANY, of 
133 William Street, made an assignment last week to Isaac W. Ullman. The 
deed was signed by Deronda Levy, secretary and general manager. The com- 
pany was incorporated in December, 1896, with a capital stock of $16,000, but the 
business had been started in March, 1895, by Deronda Levy & Co. Joab H. 
Banton, attorney for the company, said that on Jan. 31 the company moved 
from 14 Cortlandt Street and was burned out the next night at the new loca- 
tion, but had not transferred the insurance, and thereby lost considerable on 
account of the damage to machinery, etc. At that time the company owed 
$2500, creditors granted an extension, the cxtension notes came due last week 
and the company could not meet them. To prevent anyone getting a preference 
the company made an assignment. 


ELECTRIC EXPRESS WAGON.—A brilliantly painted automobile electric 
express wagon attracted much attention in the downtown streets one day last 
week. It was the vehicle built by the Fischer Equipment Company, described 
and illustrated in these columns in the Aug. 12 issue. The body of the wagon 
is painted vermilion, and the vehicle complete has a very graceful appearance. 
It was tested under the direction of Mr. C. H. Crosby, vice-president and gen- 
eral manager of the United States Express Company, for which concern the 
wagon was expressly made. Similar wagons, Mr. Crosby said, would be or- 
dered and placed in regular operation in the chief eastern cities. The vehicles 
resemble, in appearance, the present money wagons of the company. They 
will be used for money and small valuable parcels. Each can carry, besides 
two employees, about 800 pounds and costs $2000. 


AN ORDINANCE HELD UP.—The Council’s Committee on Public Build- 
ings, Lighting and Supplies has held up an ordinance designed to give exclu- 
sive jurisdiction over all conduits and subways to the Commissioner of Public 
Buildings, Lighting and Supplies, which was introduced several weeks ago at 
the request, it is said, of Commissioner Kearny. Councilman Christman, the 
chairman of the committee, contends that permits for such work are in the 
nature of franchises, and that the Municipal Assembly should not give away 
the power conferred upon it by the charter over franchises. Mr. Christman be- 
lieves that the object of the ordinance is to make permanent permits which 
have been granted to street railway companies to lay conduits alongside their 
tracks. Commissioner Kearny will not consent to any amendment to the ordi- 
nance, and says that the Municipal Assembly must adopt it or defeat it as it 
was presented. 

STREET LIGHTS IN BROOKLYN.—Deputy Commissioner Walton, of the 
Department of Public Buildings, Lighting and Supplies, in Brooklyn, is pre- 
paring his estimate of the amounts required for the purposes of the Borough 
Department next year. He will include in it a request for a material increase 
of the appropriation for lighting the streets. The cost of lighting the streets, 
parks and public buildings under his charge is now at the rate of about $900,000 
a year. The lighting of the outlying districts, notably Gravesend, has been be- 
gun and continued in the last eight months, and it is the desire of the deputy 
commissioner to extend the electric illumination of those neighborhoods next 
year. There are now in the Gravesend ward upward of 100 electric lamps. A 
year ago the ward had no public lamps at all. The Flatlands ward has also been 
partly covered. It is Mr. Walton’s intention to extend the electric lighting in 
these two wards so as to provide for the principal highways there. 


A BIG RUPPERT ICE PLANT.—Mr. Jacob Ruppert, the brewer, will not 
open his great ice plant, at 133d Street and Lincoln Avenue, just yet. Work on 
the factory has been greatly delayed owing to the fact that a firm natural founda- 
tion could not be found for the big steel structure. The building will be four 
stories high, but provision has been made for adding two more stories, so that 
the capacity of the plant may be increased from 1000 to 1800 tons a day. The 
building will be 200 feet square. From the boiler room will rise a brick-lined 
iron chimney 250 feet in height, on which will be kept burning, when the plant 
is in operation, 12 electric are lights. The engine and boiler rooms will be 
about 200 by 60. The eight boilers will represent 3600-hp, and the ice machines 
to be in operation when the plant is running will be three in number—one of 
500 tons and two of 300 tons each. The cost of the ironwork on the building 
alone will be $300,0co, the masonry will cost $162,000, and the expense of equip- 
ment will bring the cost of the plant close to a million dollars. There will be 
an abundance of electric light and power around the plant. 


NORTH RIVER TUNNEL.—Application for a franchise for a tunnel under 
the Hudson River was made to the Board of Aldermen on Aug. 15 by the 
Manhattan & Jersey City Railway Company, of which Ernest C. Moore, a civil 
and contracting engineer, of 130 Pearl Street, is president. The financial back- 
ers of the company remain in the background. The company purposes to build 
two tunnels, each to carry a single track. The route selected and the streets 
asked for in the petition are, beginning at the intersection of Liberty and Wash- 
ington streets, north under Washington Street to Dey Street, west under Dey 
Street, and under the Hudson River to Jersey City. A second line, from Wash- 
ington Street, under Cortlandt Street and across the river, is also asked for. A 
tunnel under West Street is to connect these two lines. Electricity or com- 
pressed air is to be the motive power. The company asks for a 50-year fran- 
chise, with the right to extend it for 25 years. The inside diameter of the 
tunnel is to be 14 feet 6 inches and the outside diameter 20 feet 6 inches. It is 
to be constructed of half-inch steel cylinders, fitting one inside the other, the 
six-inch space between them to be filled with concrete. The incorporators of 
the Manhattan & Jersey City Railway Company are Ernest C. Moore, John 
F. Clark, Henry M. Brigham, R. G. Packard, Jr., H. W. Brinkerhoff, Benja- 
min Russell, Oliver Hull and George A. Howells, of this city, and Walter H. 
Lindsay, of Huntington, L. I. The capital is $10,000, with the privilege of in- 
creasing it to $10,000,000. 
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NEW ENGLAND NOTES. 


Boston, Mass., Aug. 17, 1899. 


ELECTRIC CONSTRUCTION COMPANY, of New Haven, Conn., has 
been organized under the laws of Delaware with a capital of $100,000. 


MESSRS. COUCH & SEELEY, manufacturers of telephones, are enjoying 
such a season of prosperity that it has become necessary for them to look for 
more commodious manufacturing quarters. They will at an early date remove 
their factory from Summer Street, though they will still retain an office at the 
old address. 

THE PETTINGELL-ANDREWS COMPANY is busier now than they have 
ever been before and looking forward to a very large fall trade. It is at present 
calling particular attention to its slow-burning O. K. weatherproof wire, a qual- 
ity which the National Board of Fire Underwriters has called for in its latest 
rules. O. K. wire fills the bill, and there is a large demand for it. 


THE B. F. STURTEVANT COMPANY has completed the large addition to 
its factory, and is now well equipped to take care of its rapidly increasing 
business. Its factory, without a chimney, is a prominent feature to travelers 
on the Providence division of the New York, New Haven & Hartford Railroad 
as they pass Jamaica Plains station. 


THE ZIEGLER ELECTRIC COMPANY, of Boston, has just issued a new 
catalogue of its scientific apparatus which for years past has been generally 
used in the laboratories of schools, colleges and manufactories. It describes 
and illustrates every piece of apparatus that can be used in laboratories for 
physical, electrical and chemical demonstrations. It’ also illustrates a complete 
line of supplies suitable for the above apparatus, which has come to be known 
as a standard among laboratory practitioners. The catalogue is handsomely 
gotten up, contains over 200 pages. A copy will be gladly sent to anyone 
interested. 

THE SIMPLEX ELECTRICAL COMPANY is at present engaged in mak- 
ing large and important additions to its factory at Cambridgeport, which, when 
completed, will give it more than double the space and will enable it to rear- 
range a number of its departments, so that the factory can be worked to better 
advantage. It has also contracted for a large quantity of new machinery, spe- 
cially adapted for heavy cable work, and for the popular demand for highly in- 
sulated underground cables, and will have, when everything is installed, one of 
the best cable factories in the United States. The electric heating department 
is also being largely increased, the business in this branch showing a most sub- 
stantial and gratifying increase. 


THE HOLTZER-CABOT COMPANY has so largely increased its business 
during the past season that it has been pushing the completion of the large 
addition to its factory at Brookline with the utmost despatch. It expects to 
have it ready for occupancy in a few weeks, and it will help materially in 
taking care of its large fall bustness. The increased facilities will extend to all 
the departments, so that the company will soon be in position to fill all orders 
more promptly than ever. The Ness automatic telephone is at present meeting 
with unprecedented success, and the company has a large number of orders on 
hand for this most useful instrument. It is particularly adapted for interior 
systems in factories, hotels, large buildings, etc., and as it is automatic in char- 
acter, possesses advantages which have made it popular. 


> 
PHILADELPHIA NOTES. 


Philadelphia, Pa., Aug. 19, 1899. 

THE CHESTNUT HILL STREET RAILWAY, of Philadelphia, has de- 
clared a dividend of 1% per cent., payable Sept. 4. 

MESSRS. JAMES J. MURRAY & CO., Philadelphia, are again filling or- 
ders. A fire, caused by lightning, destroyed a portion of their works recently, 
causing some delay in the filling of orders. They were in shape to resume work 
on Aug. 15, however. 

WAGES ADVANCED; FARES INCREASED AT READING, PA.—Pres- 
ident John A. Rigg, of the United Traction Company, has announced that the 
wages of their conductors and motormen had been increased 8% per cent., to 
take effect Aug. 16. To offset this, he also announces that the number of 
tickets in the dollar books will be reduced from 30 to 2s. 

MESSRS. W. T. PRINGLE & CO., 1026 Filbert 
equipped to turn out switches, switchboards and panelboards, upon which they 
Their switches and switchboards meet with the 
Pringle announces that he has a 


Street, are now well 


have established a reputation. 
approval of the Fire Underwriters and Mr. 
large stock on hand ready to supply immediate demands. 

THEFTS OF TROLLEY WIRE.—Wire thieves secured several hundred dol- 
lars’ worth of plunder from the Norristown & Chestnut Hill trolley company 
early on the morning of Aug. 16. About 1000 pounds were cut off the poles 
and hauled away by the thieves. 
the past month, and as yet the guilty parties have not been apprehended. Some 


This is the fifth robbery of this kind during 


of the stolen wire has been traced to Boston, but there all clues were lost. 

AUTOMOBILES TO HAVE A HEARING.—President James McManes has 
called a special meeting of the commissioners of Fairmount Park this week to 
consider the question of admitting automobiles to the drives in the Park. Col- 
onel Snowden, chairman of the Committee on Superintendence and Police, has 
had the matter under consideration for some time by direction of the board, 
and it is presumed that he is now ready to report. Several members of the com- 
mission have expressed themselves in favor of allowing the horseless vehicles 
to use the drives under proper regulations. 

MESSRS. CHARLES WIRT & CO., 1028 Filbert 
brought out a new interlocking arrangement for theatre dimmers, intended to 
render the operation of these devices thoroughly certain and permitting of 
They are particularly designed to avoid error or confusion 
This firm is very busy, largely on dimmer orders. 


Street, this city, have 


quick manipulation. 
even if operated in the dark. 
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This is the second season of the Wirt dimmer and the business is reported to 
be very satisfactory. A feature has been repeat orders from several customers 
who bought dimmers the year previous. 


MR. GEORGE W. LORD, of Philadelphia, the well known manufacturer of 
Lord’s boiler cleansing compounds, reports that he was never busier since he 
has been in business than at present. ‘When the writer called upon Mr. Lord 
he found him busily engaged in checking 10 tons of his well known boiler com- 
pounds, which were being shipped to Brazil to fill the third order from the 
same source. Engineers having trouble with their boilers, would do well to 
communicate with Mr. Lord, as he claims that he can unquestionably save 
them a great deal of money at a very small expense. 

YORK COUNTY TROLLEY.—Plans for a proposed electric railway running 
from York, Pa., to Peach Bottom, 40 miles south, were made public last week. 
Capitalists from York and New York City are interested in the enterprise, and 
it is announced that work on the construction of the line will begin in the near 
future. Options for ground on which to erect a power plant have been secured 
at Muddy Creek Forks, where it is proposed to utilize the Muddy Creek for 
generating power by water. The new line will be double track its entire length, 
and will pass through a thickly settled and fertile region. 


TRENTON TO PHILADELPHIA.—A trolley from Trenton to Philadelphia 
is the latest in the across-state trolley scheme, and the Pennsylvania Railroad 
is said to be behind it. The Burlington and Mount Holly Traction Company, 
which is owned by the Pennsylvania Railroad, is to build the road. There has 
been some altercation between the Pennsylvania and the citizens of Brunswick 
Avenue, Trenton, over the releasing of the road to the township by the railroad 
company. It is believed that when the road makes its proposition to the people 
of the avenue it will provide that the township may have the road, with the 
reservation of the right to build a trolley line on it, which it now seems quite 
sure that the company intends to do. The action of the Pennsylvania Railroad 
in this matter of dealing with the citizens of Brunswick Avenue with respect to 
releasing that road to the Township Committees taken in connection with this 
new move for a trolley leading out of the city toward Philadelphia, intimates 
that it is the ultimate intention of the company to construct a trolley from 
Trenton to New Brunswick on the one hand and from Trenton to Philadelphia 
on the other. 

SCOTT-JANNEY ELECTRIC COMPANY.—At Philadelphia, on Aug. 21, a 
meeting of the stockholders of the Scott-Janney Electric Company, recently 
incorporated at Trenton, with a capital of $30,oco, was held and the following 
were elected directors: Frank Le Bar, Philadelphia; Henry A. Sade, Ogdens- 
burg, president of the Ogdensburg Heat, Light & Power Company; Gordon J. 
Scott, Philadelphia; General Frank Reeder, Easton, Pa.; Robert Alexander, 
Philadelphia; William B. Hill, director of the People’s Trust Company, New 
York; Edward A. Abbott, Concord, N. H.; J. F. Tapley, New York; Job B. 
Dill, director of the Trust Company of America, New York, and of the Federal 
Steel Company; W. H. Wolverton, Bell Telephone Company, New York; Chas. 
W. Drake, former vice-president of the Missouri Pacific Railroad Company and 
a director of the American Trust Company, New York; Allen D. Laney, of the 
banking firm of Lathrop R. Bacon & Co., New York; T. Quincy Brown, pres1- 
dent Atlantic National Bank, Boston; Daniel O’Day of the Standard Oil Com- 
pany; Charles Watson, chief engineer American Sugar Refinery Company, New 
York; C. W. Ogden, New York; Frank R. Hansell, New Jersey; George H. 
B. Martin, New Jersey; William S. Janney, R. F. Loper and Charles W. Wal- 
ter, Philadelphia. The Scott-Janney Company is organized to develop the elec- 
tric power system recently brought out by Mr. E. J. Scott. It is stated that a 
large plant will be located in Philadelphia at once. 





SOUTHERN NOTES. 


Memphis, Tenn.,. Aug. 18, 1899. 
THE ELECTRICAL TRADE and work was never better than now in this 
city. There has been a regular boom in the electric fan business, so much so 
that the dealers have not been able to keep a stock on hand. 


IVO MILLER is superintending the work of putting in an independent tele- 
phone exchange for the citizens of Martin, Tenn. A 200-number switchboard 
will be used. Mr. J. E. Kennedy, the mayor of the city, is interested in the 
company. 

THE BROWN ELECTRICAL COMPANY, of Little Rock, Ark., has se- 
cured a contract for placing a new 160-drop annunciator and 160 telephones in 
rooms of the Peabody Hotel, of Memphis, Tenn, at $900. The Allen-Hussey 
Company’s telephones will be used. 

CITY ELECTRICIAN ROBERT E. MORAN reports that the 20 police and 
fire alarm telephone boxes put in about one year ago by the new Gaynor Elec- 
tric Company are giving perfect satisfaction, and is asking for 15 or 20 more to 
be placed in the new territory which has lately been acquired by the city. 

NEW TELEPHONE EXCHANGE BUILDING.—Work on the new build- 
ing for the Cumberland Telegraph & Telephone Company on Madison Street, 
Memphis, is progressing rapidly. As soon as the building is completed the 
new central energy metallic switchboard now building by the Western Electric 
Company, of Chicago, will be installed. 

19, 1899. 

THE VIRGINIA ELECTRICAL RAILWAY & DEVELOPMENT COM- 
PANY has decided to put its lines underground in the crowded sections of 
the city. Bids be asked shortly. 

MR. E. L. BEMISS, formerly general manager of the Edison Electric Com- 
pany, of New Orleans, has been elected president of the Richmond Traction 
Company. He is also president of the Virginia Electrical Railway & Develop- 
ment Company, the new water power company. Mr. Bemiss will have general 
charge of the electrical interests of the John L. Williams & Sons’ syndicate, who 
have recently purchased electric roads and lighting plants in Norfolk and Peters- 
burg, Va., and Lexington, Ky. 


Richmond, Va., Aug. 


for this work will 


AvuGuST 26, 1899. 


CONTRACT AWARDED.—It is given out that the contract for the con- 
struction of the Richmond & Petersburg Electric Railway has been awarded to 
a New York contractor, who has agreed to build the line in four months. The 
distance is 22 miles. The company, of which Mr. Corbin Warwick, of Rich- 
mond, is president, will build a large park on the line of the road at 
the battlefield of Drewry’s Bluff. 

COMPETITION FOR RAILWAY FRANCHISES.—A syndicate of Rich- 
mond capitalists, headed by Virginius Newton, president of the First Na- 
tional Bank, have secured an option on the lines and plant of the Richmond 
Railway & Electric Company, at present controlled by George E. Fisher, of 
New York. Various valuable franchises held by the electric company expire 
in 1900. It is the purpose of the syndicate to purchase the property as soon 
as the City Council grants the renewal of the above franchises. They have pre- 
sented a petition asking the extension of all franchises to 1940, promising to 
place the lines in first-class condition and to pay the city 5 per cent. of their 
gross receipts for the privileges granted. It is believed the petition will receive 
violent opposition, as another syndicate will bid for the franchises, and it is 
the sentiment of the Council to grant the privileges to the highest bidder. 


aa 
WESTERN NEW YORK NOTES. 


Niagara Falls, N. Y., Aug. 19, 1899. 

MR. BURT VAN HORN, general manager of the International Traction 
Company, will leave within a month or two for a European trip. It is an- 
nounced that it will be merely a trip of pleasure, but those who know Mr. Van 
Horn and his get-there qualities will suspect that he has some big scheme in 
hand. 

THE LEWISTON & YOUNGSTOWN ELECTRIC RAILWAY, known as 
the “Old Fort Route,’’ has succeeded in establishing an opposition line to the 
boats of the Niagara Navigation Company across Lake Ontario to New York 
state. The boats of the Navigation Company land all passengers at Lewiston, 
whereas the electric railway company has constructed a new dock in Youngs- 
town, seven miles down stream, near the mouth of the river. This dock is 
used by “wild cat’? boats from points on the lake. Passengers on these boats 
are carried to Lewiston by trolley cars and there turned over to the New York 
Central, by which road they are carried to Niagara Falls. 
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PITTSBURG NOTES. 


Pittsburg, Pa., Aug. 19, 1899. 

MR. GEORGE WESTINGHOUSE, who has been in Europe for several 
months in the interest of the many Westinghouse companies, was in this city 
last week for the first time since May 1. 

THE AMERICAN TESTING ASSOCIATION, an organization composed 
of engineers, held its annual convention in this city last week. During their 
sojourn the members paid a visit to the factory of the Westinghouse Electric 
& Manufacturing Company, at East Pittshurg. 

PROF. REGINALD FESSENDEN, who instructs the students of the West- 
ern Pennsylvania University, of this city, in electrical engineering, has been re- 
quested by the government to go to Springfield, Mass., for the purpose of sub- 
mitting to a test a device invented by him, which is said to locate the source 
of the flash of smokeless powder when discharged from a gun. 

MR. C. M. SCHWAB, president of the Carnegie Steel Company, has re- 
cently completed a summer residence at Latrobe, Pa., in which he has availed 
himself of all the latest electrical devices that may be usefully applied in a 
house. Among other contrivances he has an electrical switch arrangement, 
which automatically opens and shuts the gate at the entrance to the grounds 
and at the same time lights up the approach to the building. 
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OHIO NOTES. 


Cleveland, Ohio, Aug. 19, 1890. 

THE HOME TELEPHONE COMPANY, of Omega, has been incorporated 
for $5000. 

THE JEFFERSON & WARREN TELEPHONE COMPANY has increased 
its capital stock from $20,000 to $40,000. 

MR. A. E. TOWNSEND, of Cambridge, has secured a 25-year franchise from 
the Doylestown council for the righ of way thrcugh the town for an electric 
railway from Easton to Barbarton. 

A NEW ELECTRIC RAILWAY is being projected to run from Delaware 
to Columbus. George Hoffman and E. Werberson, of Cleveland; F. D. Sim- 
mons, T. A. Simmons and D. E. Sullivan, of Columbus, and J. M. Holmes, of 
Chicago, are interested in the enterprise. 

THE COLUMBUS, ALBANY & JOHNSTOWN ELECTRIC RAILWAY 
has secured all the necessary franchises and will commence work of construc- 
The railway is to be paralleled by a telephone line with branch 
The entire system is 

Low rates will be 


tion at once. 
lines running to the homes of all farmers in the district. 
to be connected with the Columbus telephone system. 
charged, affording great convenience to the farmers. 
GROUNDING FIRE APPARATUS.—Chief Dickinson, of the Cleveland fire 
department, has ordered that the trucks and water towers of the department be 
so altered that the ironwork will be grounded. The precaution is being made 
in order to protect the firemen from the possibility of being severely shocked 
while at work on fires. George Hogg, the city electrician, in his report to the 


chief, advises that the ironwork of the apparatus be grounded through the 
tires on the wheels. 

THE LINEMEN’S STRIKE.—The Reserve Construction Company, which 
is doing the construction work for the Cuyahoga Telephone Company, of 
Cleveland, recently made a proposition for arbitration to the striking linemen 
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of the company. It was decided to reject the offer unless the company would 
agree to recognize the Electrical Workers’ Union. The striking linemen are 
working hand in hand with the striking employees of the Cleveland Electric 
Railway. Besides inducing many of the employees of the Cuyahoga and the 
United States Telephone companies to leave their work, they have by means of 
threats of boycott, induced over 100 subscribers of the Cuyahoga Company to 
cancel their contracts for telephones. 
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INDIANA NOTES. 


Indianapolis, Ind., Aug. 19, 1899. 


ADDITIONAL BOND ISSUE.—The Central Union Telephone Company 
proposes to issue additional bonds to the amount of $500,000. The money will 
be used in constructing and equipping new lines and plants. 

APPLICATION FOR A FRANCHISE.—Robert M. Crouch and John O. 
Frame, of Converse, Miami County, have applied to the County Commissioners 
of Grant County for a franchise for an electric railway between Converse and 
Marion. 

AUTOMOBILE MAIL SERVICE.—Postmaster Hess, of Indianapolis and 
Postmaster Fitzpatrick, of Kokomo, are each negotiating with the postal author- 
ities at Washington, with a view of adopting or applying the automobile to 
the service of collecting mail. 

BONDS OFFERED FOR SALE.—Campbell, Wild & Co., promoters of the 
Union Traction Companies’ lines in Indiana, are advertising and offering a lim 
ited amount of the 5 per cent. gold bonds issued by the Union Traction Com- 
pany July 1 at 92% cents and accrued interest to date of delivery. 


MUTUAL TELEPHONE PLANT TO BE REBUILT.—Notwithstanding 
flattering inducements were made by the Bell telephone people to the Mutual or 
Citizens’ Telephone Co., of Shelbyville, whose plant was recently destroyed by 
fire, not to rebuild, the managers have already secured material and will restore 
service to their patrons in a few days. 

VINCENNES STREET RAILWAY SOLD.—Hamilton & Co., composed of 
Baltimore capitalists, have purchased from the principal owner, B. G. Hudnut, 
the property of Vincennes Street Railway Company. The consideration has 
not yet been announced. The new company will take charge at once and will 
make extensive improvements in the line. 

ELECTRIC LIGHT ON RAILWAY TRAINS.—The system of electric 
lighting for railroad coaches recently turned out of the Bright Wood shops of 
the Big Four road has proved a success. It is the intention of the Big Four 
Company to equip alli its private cars, parlor and dining cars with electric 
lights if the test already made holds out as well as it has thus far. 


TELEPHONE DIVIDEND DECLARED.—The Home Telephone Company, 
of Wabash, has declared a semi-annual dividend of 3 per cent. The plant has 
been in operation four years. It has cost $20,000, and its entire indebtedness is 
about $4000. The paid up capital is $10,000, and the stock cannot be purchased 
at par. The exchange list has 325 paying subscribers and is steadily growing. 


A SUBSTITUTE FOR RUBBER.—James M. Dennis, of Anderson, has 
invented a substitute for rubber and claims to have been offered by Cleveland 
capitalists the sum of $100,000 for his process. The Standard Oil Company has 
also made him a liberal offer, the sale carrying with it a position paying $5000 
yearly. Dennis is now working on a set of tires for an automobile and guards 
his secret well. 

TELEPHONE COMPANIES INCORPORATED.—The Park County Tele- 
phone Company has filed articles of incorporation, with a capital of $12,000. The 
directors are A. M. Adams, J. B. Connelly, Albert Wheat, A. S. Russell, J. L. 
Swaim, D. M. Carlisle and E. C. McMerty. The Auterbeim Telephone Com- 
pany, of Auterbeim, filed articles, with a capital of $10,000; directors,: Lewis 
Leaning, Isaac Switzer and Robert H. Bolt. 

NEGOTIATING tOR AUTOMOBILE HACK SERVICE.—The citizens of 
North Manchester are negotiating for the purchase of several automobiles to 
run regularly between that city and Wabash, a distance of 14 miles. The points 
are connected by railway, but trains are run so as to afford no accommodation. 
Three round trips a day is proposed by the automobile promoters, carrying 
passengers at 75 cents each. This project, if it is carried out, will be the first 
application of the automobile to such service in Indiana. 

ELECTRIC RAILWAY ON AN OLD TOWPATH.—Robert Simaton, of 
Huntington, held a consultation on Aug. 12 with capitalists of Fort Wayne, 
with a view of securing an option on a right of way along the towpath of the 
old Wabash and Erie Canal, from Fort Wayne to Andrews. Eastern capitalists 
propose to construct an electric line through this territory if the towpath can 
be secured at a reasonable figure. This line, if built, will run through the 
great Wabash Valley corn-belt and a territory practically without a railway at 
present 

THE LOGANSPORT & INDIANAPOLIS ELECTRIC RAILLWAY.—Mr. 
George J. Marott, the chief figure in this enterprise, has gone to New York to 
make arrangements for floating the project. It is proposed to bond the road 
for $2,000,000, of which amount it will require $1,500,oco to build and equip the 
line. Part of the assets of the road will be the present street railway system of 
Logansport. The main line will be 67 miles in length, to which it is proposed 
to add over 20 miles of branch road leading to Delphi, Frankfort and Zions- 
ville. The schedule of rates have been fixed at just half that charged by steam 
roads. s 
MORE ELECTRIC LINES PROJECTED.—Representatives of the Pitts- 
burg Syndicate are visiting Laporte and other northern Indiana cities, and 
give out the information that, in addition to a present investment of $800,000 
in northern Indiana lines and capital estimated at several million dollars, the 
syndicate is favorably considering the constructicn of an electric interurban 
railway, to run between Elkhart, Ind., and Coldwater, Mich., via Bronson, 
Burr Oaks, Sturgis, Klinger Lake and White Pigeon, Mich. The road will be 
built during the coming year. At the same time a line will be built west from 
South Bend, via Laporte, to establish lake connections at Michigan City, Ind. 
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CHICAGO NOTES. 


Chicago, Ill., Aug. 19, 1899. 

MR. CHARLES K. KING, secretary of the Ohio Brass Company, of Mans- 
field, Ohio, is visiting Chicago this week. 

MR. LUDWIG GUTMANN, of the Royal Electric Company, Peoria, IIl., is 
spending a few days of his vacation in Chicago this week, but will soon leave 
for a trip north for further recreation. 

OUTING OF THE CHICAGO ELECTRICAL ASSOCIATION.—On the 
evening of Aug. 10 a party of about 100 members of the Chicago Electrical As- 
sociation and friends were given a trolley ride on special cars over the line of 
the Calumet Electric Railway to Pullman, where they were generously enter- 
tained. The outing was extremely enjoyable to all who participated in it. 


MR. G. M. ELLIS, formerly the superintendent of the General Electric 
warehouse, in Chicago, for a number of years, is now with the Gregory Elec- 
tric Company and the Charles E. Gregory Company, of 52-64 South Clinton 
Street. Before leaving his old associates he was given a banquet by them, to- 
gether with a gold watch and a meerschaum pipe set with sapphires and dia- 
monds, as a token of the high esteem in which he was held by them. 


RUMORS OF CONSOLIDATION.—Rumors that the Chicago Union Trac- 
tion Company is making an effort to get control of the Chicago Edison Com- 
pany, with its valuable franchises and electric plants, are in circulation both 
here and in New York. The reports have it that the traction people, realizing 
the advantages which would accrue from such a combination, have asked heavy 
stockholders of the Edison Company to put a price on their holdings and that 
the deal is in a fair way to be consummated. Those in interest and authority 
will not admit anything about it, but there is no doubt some deal is afoot. 


USING THE FLAG IN TRADE.—Mr. P. C. Burns, president of the Amer- 
ican Electric Telephone Company, 171 Canal street, was fined $10 and costs 
by Justice Wolf for using the national flag for advertising purposes under the 
circumstances noted recently. J. G. Nolan, 166 Laflin street, appeared as com- 
plainant in the case, and testified that the national flag was used on letter- 
heads, envelopes, and in newspapers for advertising purposes. Justice Wolf 
said he would impose the minimum fine, but remarked that in the future he 
would be more severe in dealing with violators of the law pertaining to the 
flag. Mr. Burns’ defence was that he used a shield and not the flag. 


MR. YERKES AGAIN IN RAILWAYS.—At a meeting of the directors of 
the Chicago Consolidated Traction Company, held on Aug. 16, John M. Roach 
resigned his position as president, and was succeeded by Charles T. Yerkes. 
Warren F. Furbeck resigned his position as vice-president, and L. S. Owsley 
was elected to succeed him. Mr. Roach, D. H. Loudeback and C. H. Marlowe 
resigned from the directorate and their places were taken by John R. Walsh, 
B. B. Lamb and Harvey T. Weeks. Mr. Roach’s resignation, it is stated, is due 
to the fact that his duties as general manager of the Chicago Union Traction 
Company require so much of his time that he finds it impossible to give the 
attention to the Consolidated which the duties of the president’s position re- 
quire. Mr. Yerkes will take active charge of the company’s affairs. 


TELEPHONE BONDS.—The stockholders of the Illinois Telephone & 
Telegraph Company, the new antagonist of the Bell Telephone Company in 
this city, met on Aug. 14 and voted an issue of $5,000,000 of 4% per cent. thirty- 
year gold bonds and an increase of the capital stock from $250,000 to $5,000,- 
coo. Four more directors were elected, making a board of seven. The names 
will not be given out, however, until the closing of the negotiations for the 
control of the company. President Wheeler says he is now assured of the 
success of the venture, but will not give out the details until the construction 
work is actually under way. President Wheeler adds that arrangements are 
now being made whereby a New York trust company will receive subscrip- 
tions to the issue and give interim receipts, to be exchanged for the bonds 
and certificates as soon as they can be pririted and delivered. 


einai iets 
ST. LOUIS NOTES. 


St. Louis, Mo., Aug. 19, 1899. 

THE WESTERN ELECTRICAL SUPPLY COMPANY has closed several 
large orders for switchboards for the Western Telephone Construction Com- 
pany. It is figuring on several more which it expects to close within the next 
few days. 

THE KINLOCH TELEPHONE COMPANY is preparing to cover Mis- 
souri and parts of Illinois with its system. The first point to be reached is St. 
Charles. The line will be in operation within a few months. The rates will 
probably be somewhat reduced. 

THE UNITED STATES TELEPHONE MANUFACTURING COM- 
PANY, since Aug. 1 and up to Aug. 17, have put in over 1100 drops and tele- 
phones to go with them. This is an indication of the popularity of the com- 
pany’s apparatus. Besides the above, the company has put in 37 interior tele- 
phones. 

TELEPHONES FOR THE COUNTY.—Both the Bell and Kinloch Tele- 
phone companies are putting up new poles and wires in various parts of the 
county. A large force of men are at work and a great amount of animosity is 
being engendered between the two corporations on account of the allegations 
of each that the other is infringing on its rights. The Bell Company intends 
to stretch about 300 miles out in the country. 

MR. McCULLOCH’S SUCCESSOR.—John Mahoney, division superintend- 
ent of the St. Louis Traction Company, it is said, has been appointed to suc- 
ceed Captain McCulloch, who resigned a few days ago. It is understood that 
this action was taken at a meeting of the Board of Directors held last week, 
when the resignations of Messrs. McCulloch and C. N. Duffy, who resigned 
from the position of assistant auditor, were accepted. 

A NEW COUNTY RAILWAY.—The St. Louis, Clayton & St. Charles Rail- 
way Company, of St. Louis, with a capital stock of $50,000, was chartered last 
week. The incorporators are John H. Blessing, F. J. Miner, Guy P. Bellow, 
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Samuel G. Payne and Francis A. Hunter. The purpose of the corporation is to 
construct and operate a street railway in the city and county of St. Louis. It 
will run from the city limits to St. Charles. The branch lines will reach Clay- 
ton, Webster Groves, Kirkwood, Meramec Highlands, Creve Coeur Lake and 
other points. Express matter, as well as passengers, will be carried. 


a 
PACIFIC COAST NOTES. 


San Francisco, Cal., Aug. 14, 1899. 

MR. D. D. WAAS recently filled several electric repair contracts for the 
United States Army Transport Service in steamships carrying troops and sup- 
plies from San Francisco to Manila. 

MR. FRANKLIN R. ANSON, of Salem, Ore., recently secured the govern- 
ment contract for supplying an electric lighting plant for the Warm Springs In- 
dian Agency, Oregon. The contract price was $2948, and the system is to be in 
operation by Oct. 1 next. 

MR. SAMUEL HILL, president of the Seattle Gas & Electric Company, 
Seattle, Wash., recently paid his first visit to the new plant. Before leaving 
for his home in Minneapolis, Minn., he expressed himself as highly pleased 
with the electrical business prospects in Seattle. 

THE INDEPENDENT ELECTRIC LIGHT COMPANY, San Francisco, 
has closed a contract with the Westinghouse Electric & Manufacturing Com- 
pany for an additional large alternating generator for use in the power house 
which will be erected in the southern part of the city. 

THE PENINSULA LIGHTING COMPANY was incorporated recently for 
the purpose of constructing a gas and electric lighting plant in Redwood City, 
Cal. The capital stock is $200,000; subscribed, $57,500. Incorporators, John L. 
Howard, Oliver Ellsworth, Edwin Fish, Theodore F. Laist and John C. Jones. 

ELECTRICAL WORK FOR THE GOVERNMENT.—Two electric light 
and power plant contracts were recently secured from the United States govern- 
ment by Parke & Lacy, of San Francisco. The electric apparatus, which is of 
Westinghouse manufacture, will be used to operate the new batteries at two of 
the forts which defend San Francisco. 
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CANADIAN NOTES. 


Ottawa, Ont., Aug. 19, 1899. 


THE GRAND RIVER LIGHT & POWER COMPANY, of Paris, Ont., has 
completed the purchase of a power site and will commence the construction of 
its dam at once. 

TO DEVELOP A WATER POWER.—The Renfrew Electric Light & Power 
Company is being organized, with a capital of $50,000, The company proposes 
to develop the water power of the Bonnechere River. 

THE COBURG ELECTRIC LIGHT & POWER COMPANY, of Coburg, 
Ont., has been recently taken over by the water company of that town, and ex- 
tensive changes are being made in the power house as well as on the line. It 
is installing a new 150-hp engine to drive the 2000-light Royal Electric dynamo 
which is just being installed. 

ELECTRIC LIGHT FOR TWEED.—Messrs. Steinhoff and Gordon, of Wal- 
laceburg, Ont., who are erecting a stave and heading mill at Tweed, have de- 
cided to add an electric lighting plant for the purpose of furnishing light to 
the town of Tweed. The order for electric apparatus, consisting of a 40-kw 
S. K. C. generator, with switchboard and complement of transformers, has been 
given to the Royal Electric Company, of Montreal. 


TWO NEW DIRECTORS are about to be elected to replace Messrs. Mor- 
rice and- Beique on the board of directors of the Royal Electric Company, of 
Montreal, and it is stated that Messrs. F. L. Wanklyn and K. T. Blackwell are 
the gentlemen who will be added to the board. Both are practical, experienced 
business men who have achieved enviable success. It is also intended to issue 
the new stock of the company at an early date, the matter having been post- 
poned until the new members had been appointed. 


SERIES ENCLOSED ARC LIGHTING.—The recent introduction of series 
enclosed arc lighting from alternating current systems by the Canadian Gen- 
eral Electric Company, of Montreal, is meeting with the approval of all central 
station managers. The Sherbrooke Gas & Electrical Company, of Sherbrooke, 
Quebec, was the first in Canada to adopt this system and this company will 
shortly have its new installation completed. The Tramway Company, of Hali- 
fax, N. S., has just placed an order with the General Electric Company for 
100 of these lamps, with transformers. 


ELECTRIC RAILWAY CONSTRUCTION.—The construction work of 
the Metropolitan Electric Company, of Ottawa, at Britannia village, eight miles 
distant from Ottawa, is progressing with all the rapidity which the nature of 
the work allows. The whole undertaking is to excavate a canal out of the 
living rock, over a quarter of a mile long, 150 feet wide at the narrowest part, 
and with a depth of 14 feet. To do this will necessitate the removal of 100,000 
cubic yards of solid rock. The canal runs parallel to the rapids and with but 
a few feet of rock between the two. About 150 men are employed, together 
with steam pumps, steam drills and steam derricks, all of the most modern 
kind. 

INDUSTRIAL POSSIBILITIES IN QUEBEC PROVINCE.—Among 
those who have been attracted by possibilities of the country in Quebec Prov- 
ince to be opened up by the construction of the Great Northern Railway, and 
the water powers there available for electrical development, are Mr. Haggin 
and a party from New York. They have made an inspection of the water powers 
and natural facilities for manufacture at various points along the route of the 
railway, and are highly pleased with what they have seen. It is stated, on good 
authority, that they will form a company at once to manufacture carbide and 
pulp on a very extensive scale. It is also said that Mr. Haggin récently sold 
out his copper mining interests in the western states for $12,000,000. 
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THE TELEGRAPH AND TELEPHONE. 





MONROE, WIS.—The Monroe Telephone Company, comprising 40 local 
stockholders, has been organized with W. P. Bragg, president. A contract for 
a local exchange has been let. 

BOSTON, MASS.—The Central Union, Pacific Coast and Erie Telephone sys- 
tems made a net gain of 4688 subscribers in July, and 42,845 for the seven 
months, making the total connected 195,589. 

MEADVILLE, PA.—The Meadville Telephone Company has been incorpo- 
rated, with a capital of $1000. Incorporators, W. W. Gelvin, R. E. Ashley, T. 
Roddy, O. Kohler, J. Hay, all of Meadville. 

MANHATTAN, KAN.—The Wareham & Wood Telephone Company, of this 
place, has replaced its old central office cquipment with the modern apparatus 
of the Sterling Electric Company, of Chicago. 

JERSEY CITY, N. J.—The Hudson Telephone Company, of Hudson County, 
has decided to increase its capital stock from $300,000 to $1,000,000, and extend 
the time for the expiration of its charter to 100 years. 

EASTON, PA.—The United States Long Distance Telephone Company has 
been organized here, with a capital of $1000. Incorporators, H. Mutchler, E. 
W. Erichs, S. S. Yohe, J. Young, G. F. Coffin, all of Easton. 


PROVIDENCE, R. I.—The Providence Telephone Company will increase its 
capital stock from $1,000,000 to $1,200,000. New stock will be offered stockholders 
at $50 per share. The company has been paying 8 per cent. dividends since 
1894. 

OMAHA, NEB.—The Plattsmouth Telephone Company, a concern that is 
independent of the Bell system, has nearly completed a toll line system between 
all the towns in the county. Exchanges will probably soon be put in at the 
larger towns. 

ABILENE, KAN.—The City Council has granted a telephone franchise to 
Brown & Son, of this city, who will put in a plant in connection with their 
electric light system. It is specified that the rates shal] not be more than $2 a 
month for business houses and $1.25 for residences. 

LARAMIE, WYO.—The Rocky Mountain Bell Telephone Company, of Salt 
Lake, has decided to rebuild the telephone line from Cheyenne to Laramie, a 
distance of nearly 50 miles, and will put in a metallic circuit and use copper 
wire. The cost of the line will be nearly $10,000. 

DENVER, COL.—The Rocky Mountain Bell Telephone Company is to 
build a line to St. George and Pioche. The Los Angeles Telephone Company 
will build northeastward to meet it, and the result will be that a continuous 
circuit will be made from Los Angeles to Portland via Salt Lake and Boise. 


ANGELICA, N. Y.—The Angelica Telephone Company has been organized 
to connect Angelica with the villages of West Almond, Birdsall and Short 
Tract; capital, $800. Directors, Fred R. and Lizzie Piatt, Louis C. and Jennie 
D. Rice, Clarence L. and Josephine L. Lathrop, and Davis H. Richardson, 
Angelica. 

HOUSTON, TEXAS.—The Citizens’ Telephone Company expects to have 
its exchange in operation by Nov. 1. The Sterling Electric Company, of Chi- 
cago, will furnish and install the complete exchange equipment. Jt is stated 
that this exchange will be the largest in Texas, and will have an ultimate ca- 
pacity of 3000 drops. 

JOLIET, ILL.—The Chicago Telephone Company is extending its lines and 
within a short time all parts of Will County will be in communication with 
Joliet. The company has recently secured the right of way to Peotone. It is 
proposed to connect the four eastern towns of Peotone, Monee, Crete and 
Beecher with Chicago. 


BOSTON, MASS.—Missouri-Kansas Telephone Company stockholders will 
vote, Sept. 12, to increase the capital stock 100 per cent. to $2,500,000, to au- 
thorize the issue of $1,250,000 first mortgage bonds and to extend the company’s 
corporate existence 100 years from July 6, 1899. The American Bell Telephone 
Company owns a majority of the stock. 


MONTGOMERY, MINN.—A deal consolidating the Home Telephone Com- 
pany and the New Prague and Union Hill Telephone companies has just been 
closed. The line connecting this place with Heidelberg has just been com- 
pleted, thereby connecting Le Sueur Center, Lexington, Union Hill, Heidel- 
berg, St. John and New Prague with this city. 


MINNEAPOLIS, MINN.—The Minnesota Central Telephone Company held 
its annual meeting recently. The report of the secretary showed that the com- 
pany is extending its lines all through the western portion of the state. The 
board of directors elected the following officers: D, N. Tallman, president and 
treasurer; C. Webster, vice-president and general manager; D. C. Jones, secre- 
tary. 

COLUMBUS, OHIO.—The Rural Telephone Company, of Columbus, has 
been incorporated by L. P. Stephens, Will J. Dusenbury, A. F. Durant, Homer 
W. Collins and John Cashatt. The capital stock is $10,000. It is understood 
that the company intends to connect.the villages along the route of the pro- 
posed Columbus, New Albany and Johnstown electric railway, with the city 
and long distance lines. 

LOUISVILLE, KY.—New York capitalists are interested in a new tele- 
phone system to be established in this city to compete with the Ohio Valley 
Telephone Company. Fully $2,000,coo will be invested, but the parties interested 
will not limit the outlay. The representative here of the New York people is 
J. A. Steinau, who has secured the transfer of a franchise granted by the Gen- 
eral Council to the Louisville Underground Electric Light, Telegraph & Tele- 
phone Company more than twenty years ago. Dissensions arose among the 
stockholders, and nothing was accomplished. It is understood that the Ohio 
Valley Telephone Company will fight the new company in the courts. 
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BOSTON, MASS.—President Holbrook, of the Massachusetts Telephone & 
Telegraph Company reports that his company has purchased 150 miles of 
poles and wires of the Western Union Telegraph Company. This means con- 
nection with Providence, Springfield, Worcester and Taunton and intermediate 
places, with the exception of a short distance just outside this city. Wire con- 
duits for the new company have already been laid in the principal downtown 
streets. 


DETROIT, MICH.—The Michigan Telephone Company has completed the 
new circuits to Ann Arbor, Jackson, Battle Creek, Marshall, Albion, Kalamazoo 
and intermediate points. Ten copper metallic circuits have been built from 
Detroit westward. This new line is probably the best line ever built by a 
telephone company, inasmuch as it embodies the latest features in telephone 
engineering. Within a few weeks the Detroit-Lansing Grand Rapids line will be 
completed. A new line from Kalamazoo to Grand Rapids will be in service 
within a few days. The company has inaugurated a new schedule of rates, The 
general plan of rates on this route is based on minute talks. Under a standard 
rate of five minutes the tariff from Detroit to Kalamazoo would be $1.25. The 
company will charge 25 cents for a conversation of one minute, with 25 cents 
for each additional minute or fraction. 


KANSAS CITY, MO.—The Independent Telephone Company has been 
granted a franchise in this city. The franchise provides underground wires in 
certain streets; 40 free telephones for the city; 3 per cent. of the gross receipts 
to be paid to the city; the charge for telephones in business houses must be 
$48 a year and for residence telephones $30 a year, within two and one-half 
miles from the exchange. The charge for each additional mile outside the fixed 
limit is $6; the company cannot sell its plant or combine with another company 
without the consent of the city; at the expiration of the term of the franchise 
the city has the privilege of purchasing the plant at an appraised valuation. The 
promoters of the enterprise are R. H. Keith, Charles Campbell, George Stock- 
ham, J. K. Davidson, C. A. Braley, S. B. Ladd, Charles E. Small and John 
Perry, of Kansas City, and W. C. Tyron, Detroit. 


LITTLE ROCK, ARK.—The long distance service is now perfected to all 
Arkansas and Texas points, and the system is about to open for public business. 
Wires now extend from New York and Boston, via Memphis, Tenn., and Little 
Rock, Ark., to Houston, Galveston, Dallas, Fort Worth, Waco, Austin, San 
Antonio and all intermediate points. The lines of the American Telephone & 
Telegraph Company connect with the Southwestern Telephone Company (Erie 
system) at Little Rock. It is doubtful, however, if for commercial service the 
lines out of Texas will be operated further east than Buffalo and Pittsburg, al- 
though New York under favorable circumstances may be able to converse with 
Galveston. Commercially speaking, the number eight copper circuits are lim- 
ited to about 1800 miles. The wire distance from New York to Dallas is 1725 
miles; NewYork to Galveston, 1915; New York to Little Rock, 1389 miles. 


> 
ELECTRIC LIGHT AND POWER. 


ST. PETERSBURG, FLA.—The St. Petersburg Electric Light Company has ‘ 
been incorporated. 


HARRISBURG, PA.—In order to doubie the present capacity of the plant 
the reorganized Harrisburg Light, Heat & Power Company intends to expend 
about $40,000. 


FORD CITY, PA.—The Ford City Electric Light, Heat & Power Company 
has been incorporated by W. G. Hefner, Kittanning; A. Greenbaum. The capi- 
tal stock is $100. 


SEDALIA, MO.—The Sedalia Electric & Heating Company, with a capital 
stock of $100,000, has been incorporated by J. G. Van Riper, A. M. Trader, J. 
Montgomery, Jr. 


FREDERICKSBURG, VA.—The plant, machinery, etc., of the Rappahan- 
nock Electric Light & Power Company was sold here at public auction for 
$2025 to G. W. Shepherd for the parties secured in the deed of trust. 


PORTERVILLE, CAL.—Porterville Light & Power Company has been or- 
ganized to acquire or purchase electric power for lighting and manufacturing 
purposes. Capital, $10,000. Incorporators, W. H. Hammond, A. G. Wilson, 
of Visalia; A. D. Wilson and J. R. Jones. 


HALFMOON LIGHT, HEAT & POWER COMPANY, of Mechanicville, 
N. Y., has been incorporated, and will manufacture gas and electricity; capital, 
$20,000; directors, Herbert or Bailey, Fred H. Ferris, E. H. Strong, John C. 
Duncan and G. B. Tripp, Mechanicville. 


TUNKHANNOCK, PA.—The Tunkhannock Electric Company has been in- 
corporated to supply light, heat and power. Capital, $15,000. Incorporators: J. 
B. Russell, of Wilkesbarre; G. Pelton, of Scranton; H. M. Ives, of Dalton; 
S. W. Eysenbach, W. E. Little, of Tunkhannock. 


THE TUXEDO ELECTRIC LIGHT COMPANY, of Tuxedo, Orange 
County, N. Y., has been incorporated and organized; capital stock, $80,000. _Di- 
rectors, Pierre Lorillard, Jr., Richmond Talbot, Geo. Griswold, Chas. S. Patter- 
son, of Tuxedo Park, and W. P. Homans, of New York. 


MASSENA, N. Y.—The Massena Construction Company has been incorpo- 
rated for the construction of electric light plants, gas plants and water works 
in the state of New York. The capital stock is $25,000. The directors are Wil- 
bur L. Ball, Charles J. Dodd and Robert Walker, of New York City. 


SING SING, N. Y.—Warden Johnson, of Sing Sing Prison, is making a 
number of improvements in and about the institution. One of the most im- 
portant is the putting in of a complete electric plant to run all the industries of 
the prison and do away with steam as a motive power. The electric plant to be 
used for executions is to be removed from the north end of the yard to a 
building provided for the purpose adjoining the execution chamber, so that 


it will be handy for the work it has to do. 
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THE ELECTRIC RAILWAY. 





PHILADELPHIA, PA.—The stockholders of the Union Traction Company 
will hold their annual meeting in Philadelphia on Sept. 20. 

LATROBE, PA.—Latrobe Street Railway Company has been incorporated. 
Capital, $18,000. Incorporators: J. M. McFadyen, J. B. Anderson, J. Peters, 
J. C. Head, J. Eaton, all of Latrobe. 

SANDUSKY, OHIO.—The Sandusky, Milan & Norwalk Traction Company 
has been organized, with a capital of $400,000. Incorporators: E. G. Schmidt, 
F. P. Hiltz, T. B. Hoxsey, T. P. Cook, J. Parsh, all of Sandusky. 


STEUBENVILLE, OHIO.—The Steubenville, Mingo & Ohio Valley Trac- 
tion Company has been incorporated with capital of $150,000. Incorporators: 
W. Lipphardt, H. S. Sands, L. G. Hallock, J. H. McKee, F. H. Eick, all of 
Steubenville. 

HARRISBURG, PA.—The West Elizabeth & Dravosburg Street Railway 
Company, of West Elizabeth, has been incorporated with a capital of $42,000. 
Incorporators: A. M. Pierce, A. P. Dean, of West Elizabeth; A. G, Wilson, of 
Coal Valley; S. A. Bryce, R. M. Curry, of Elizabeth. 

SPRINGFIELD, OHIO.—Mr. S. L. Nelson, who represents Philadelphia 
capitalists, has been granted a franchise for an electric line from this city to 
Hillsboro. The line will touch Clifton, Cedarville and Jamestown. This same 
syndicate is trying to secure the right of way for a road to Columbus. 

ALBANY, N. Y.—The State Railroad Commissioners have approved an 
increase of the capital stock of the Coxsackie & Greenville Traction Company, 
from $200,000 to $350,000, to provide funds for construction purposes, and also 
consented to the issuance of a mortgage by the Elmira & Seneca Lake Railway 
for $300,000 for like purposes. 

SYRACUSE, N. Y.—The Syracuse, Rochester & Lake Ontario Telephone 
Company, to operate in Syracuse, Kochester, Oswego, Auburn, Geneva and in- 
termediate places has been incorporated. The capitalization is $100,000, and 
the directors are Sherman E. Bishop, Alvin B. Bishop, A. M. Graham, of 
Clyde; Jacob Strauss, William Scott, C. H. Towlerton, of Lyons, and E. S. 
Bishop, of Rhinebeck. 

DETROIT, MICH.—On Aug. 11 the Common Council, at a special meeting 
adopted, by a vote of 24 to 1, the amendments to the ordinances of the Citizens’ 
& Fort Wayne lines, changing the rate of fare from five cents to eight for a 
quarter. There will be a hot legal fight over the plan to reduce the rate. The 
company will undoubtedly refuse to obey the ordinances, and mandamus pro- 
ceedings will be commenced to force the company to show cause why it should 
not obey the enactments of the Council. 

CLEVELAND, OHIO.—At a recent meeting of the stockholders of the 
Northern Ohio Traction Company, it was decided to issue $3,000,000 5 per cent. 
20-year gold bonds, and to execute a trust deed to the Central Trust Com- 
pany of New York to secure them. The money received from $2,500,000 of the 
bonds will be used to wipe out the indebtedness of the old Akron, Bedford & 
Cleveland Company, and the mortgage on the Akron property. The remain- 
ing $500,000 will be reserved as an extension fund. 


MANKATO, MINN.—The Mankato Street Railway, Light & Power Com- 
pany has been incorporated with a capital of $500,000. The company will op- 
erate the first electric freight and passenger line in the state, tapping some 
of the finest agricultural country southeast of Mankato. The total mileage will 
exceed 35, and the freight business is expected to be heavy. Electric engines 
will be used instead of the electric motor. A standard gauge track will be 
built, and regulation freight cars used on the line. 

THE ELECTRIC RAILWAY, MILWAUKEE, WIS.—The Milwaukee 
Street Railway Company, at a recent meeting of the Common Council, pre- 
sented a proposition to grant a four-cent fare on its lines and to give the 
city the right to purchase the road. It imposes several conditions on the city, 
the principal of which is that it shall be granted a ten years’ extension of its 
franchises. The proposition came as the result of a resolution which was passed 
two weeks ago appointing a committee of nine to confer with the street railway 
company in regard to a four-cent fare. 

CHATTANOOGA, TENN.—Chicago capitalists have secured a 30-day option 
on the Chattanooga Electric Street Railroad, the two inclines to the summit 
of Lookout Mountain and the broad gauge road, extending several miles along 
the summit of the mountain. Negotiations are being conducted secretly, but 
it is learned the deal is almost consummated. The electric road extends to all 
suburbs, and is about 35 miles in length. It is proposed to combine the moun- 
tain inclines, broad gauge and electric road under one management, and operate 
all by electricity. The properties are valued at about $1,000,000. It is under: 
stood that the Armours are in the syndicate. 


tcl acini 
THE AUTOMOBILE. 


GREENWICH, CONN.—Miss H. Benedict, daughter of Banker E. C. Bene- 
dict, is driving the Riker automobile won by Maud Adams and intends to get 
ene for herself. ° 

TO MANUFACTURE AUTOMOBILES.—It is reported that a number of 
prominent Warren business men will erect a plant in Warren, Ohio, for the 
manufacture of automobiles. Such a plant has been under consideration, and 
a company will be formed to establish it. 

THE WESTERN ELECTRIC COMPANY AND AUTOMOBILES.—It is 
reported in Chicago that the Western Electric Company may go into the busi- 
ness of manufacturing automobile equipments. No definite information is ob- 
tainable, however, regarding such a possibility. 

MR. E. W. RICE, third vice-president of the General Electric Company en- 
joys the distinction of being the first person in Schenectady, N. Y., to have an 
automobile. He now travels about in an electric runabout of his own genera! 
design The batteries, which are carried under the seat, weigh 600 pounds 
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When fully charged they have a capacity equivalent to 23 miles at a speed of 
12 miles per hour. The vehicle weighs 12co pounds. 


AUTOMOBILE LINE.—Among the possibilities of the near future is the 
establishment of an automobile line of traffic between Nahant and Lynn, Mass. 
The residents of the peninsula have successfully fought against the establish- 
ment of trolley lines. There is, however, less objection to automobiles and it 
may be that there will be no opposition to the establishment of a line of omni- 
buses, propelled either by gasoline or compressed air. 

COST OF FEED.—Mayor Fagan, of Hoboken, N. J., is trying to find out 
how much it costs to feed a horse. The city has five horses which are used 
in the street department. The bills for their feed are $100 a month, an average 
of $20 for each horse, which the mayor considers altogether too much. He 
refused to audit the bills until he has investigated the matter thoroughly. He 
has been recommended to give automobiles a trial. 

THE DAVIS TRIP.—Mr. Davis’ automobile trip across the continent has 
been postponed for some days. After another start at Toledo, Ohio, the rear 
axle broke, and the machine was brought in for repairs on a truck. Now an 
attachment has been issued against the machine by the Edward Malley Com- 
pany, of Stamford, Conn., for $60 worth of furnishings. Mr. Davis says he is 
not personally responsible, as the machine is the property of the Akron Rubber 
Tire Company. His arrival at San Francisco before the end of the century has 
become doubtful. 


AUTOMOBILE MESSENGER.—Messrs. Alexander Winton and C. B. 
Shanks, of Cleveland, have arranged to take a trip overland from Chicago to 
New York in an automobile, and carry a message from Brig. Gen. Anderson, of 
Chicago, to Maj. Gen. Merritt, of New York. It was intended to start the 
automobile on its trip from Chicago over the wagon road through Illinois, Indi- 
ana, Ohio and New York last Monday, and an effort will be made to run the 
distance in as short a time as is possible. The trip that has been planned has 
the support of the authorities of the War Department. The length of the wagon 
road between Chicago and New York over which they expect to travel is about 
1100 miles. Later advices are to the effect that the trip has been postponed for 
one week. 


> > OS 
LEGAL. 


SCHEEFFER METERS ENJOINED.--We are informed that the Scheetfer 
meters, which were in use by the Citizens’ Lighting Company, of Far Rock- 
away, and which were enjoined by the United States Circuit Court under the 
patents of Shallenberger, Thomson and Tesla, have been replaced by meters 
manufactured under the patents in suit. Another suit for the use of the 
Scheeffer meters is now pending against the Catskill Illuminating & Power 
Company, under the Tesla patents, in which the testimony is now being taken 
and a hearing is expected in the fall. 

RIGHT TO GET STOCK OUOTATIONS.—Justice Stover, in the Su- 
preme Court, Brooklyn, last week denied the motion of Matthew M. Looram, 
a stock broker, for an injunction to compel the Gold & Stock Telegraph Com- 
pany and the Western Union Telegraph Company to restore two tickers which 
had been taken from the plaintiff’s office by the companies. The right of the 
New York Stock Exchange to keep in its own hands its quotations is involved 
in the decision. The tickers were removed in June, 1897, and a continuation of 
the service refused on the ground that the plaintiff was furnishing quotations 
to out-of-town subscribers, in violation of his contract. Counsel for Looram 
claimed that dealing with quotations was a part of the business of the de- 
fendants, and that any one could have them who would pay for them. Jus- 
tice Stover holds that as the defendants are under contract with the Stock 
Exchange to furnish quotations only to such persons as shall be approved by 
the Exchange, a refusal of the Exchange to approve the _ plaintiff’s 
application, or its withdrawal of its former approval, liberates the de- 
fendants from all obligations toward the plaintiff. The Court holds that the 
quotation service is not a part of the general franchise of the defendants, in the 
exercise of which it owes impartiality to the public, but is under the special 
agreement with the Exchange, and is bound thereby. The motion was denied, 


ie is 
PERSONAL. 


with costs. 





MR. G. MARCONT will be here next month, it is understood, and will assist 
in the work of reportisg the international yacht race from sea to shore. 

MR. RAY D. LILLIBRIDGE has resigned his position as advertising man- 
ager of C. W. Hunt Company, and is spending a vacation among the Thousand 
Islands. 

MR. HERBERT LAWS WEBB, of the staff of the New York Telephone 
Company, goes to England this week. He had the great misfortune to lose 
his father there recently. 

MR. GEORGE WESTINGHOUSE, JR., is again in this country, but is very 
busy with the development of his manufacturing plans on the other side, and 
will, it is probable, soon cross again to England. 

MR. LUCIEN BAYETTE, electrical engineer of the ‘‘Pouyer Quertier.”’ 
cable ship of the French Cable Company, now at Cape Cod, has been making a 
trip through the eastern states as far as Niagara, inspecting plants and electrical 
points of interest. 

MR. C. D. SHAIN, who has been so long so favorably and so prominently 
connected with electrical interests in the commercial field, has withdrawn from 
it entirely, it is understood, and will now devote himself to some other branches 
of industrial development in which, with wonted shrewdness, he sees great pos- 
sibilities and profit. 

MR. F. R. JENKINS, general inspector of the Chicago Edison Company, 
has been making a trip East, and was in New York last week. He is inter- 
ested in automobile work, and has been asked to read a paper on the subject 
before the Association of Edison Illuminating Companies, at their Philadelphia 


meeting in September. 
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MR. O. T. CROSBY, lately president of the Potomac Electric Company, 
and largely interested in Washington electrical development, has practically 
withdrawn from active work, and left last week for Europe, where he expects 
to spend a year in recreation and in special technical and sociological studies 
that have long occupied his attention. 

MR. THOS. H. BIBBER, who-is well known to the electrical trade as man- 
ager of the Bibber-White Company, of Boston, and brother of Mr. Charles E. 
Bibber, was quietly married on Monday, Aug. 7, to Miss Grace Hamilton Ble- 
loch, of Springfield, Mass. Mr. and Mrs. Bibber will be at home, 3 Van Winkle 
Street, Dorchester, to their friends after Sept. 3. 

MR. IRA J. FRANCIS, city electrician of Los Angeles, has been in San 
Francisco for the past week, purchasing instruments and appliances for com- 
pleting the new fire alarm system which has been installed by the Gamewell 
Company in the City Hall at Los Angeles. This fire alarm system, when com- 
pleted, will be one of the best in the state of California. 

MR. J. M. ALLEN.—Trinity College, Hartford, has conferred the honorary 
degree of M. A. upon President J. M. Allen, of the Hartford Steam Boiler In- 
spection & Insurance Company, and one of the trustees of the college has thus 
explained why: “First, in recognition of Mr. Allen’s broad scientific attain- 
ments; second, in recognition of his unusual ability in applying scientific prin- 
ciples to practical affairs, and, third, on account of the generous way in which 
he has made use of his rare knowledge and ability for the benefit of the com- 
munity and of his fellow-men in general.” 


Trade and {noustrial Hotes. 


NOXALL ANNUNCIATORS.—The Electric Appliance Company, Chicago, 
Ill., has issued a circular giving a good description of the Noxall annunciator. 

THE WARD ELECTRIC SUPPLY & CONSTRUCTION COMPANY, 
New York, has made an assignment to Isaac W. Ullman. The deed was signed 
by Deronda Levy, as secretary and general manager, by vote of the Board of 
Directors. 

THE CENTRAL ELECTRIC COMPANY, Chicago, is making careful prep- 
arations to take care of the demand for electrical material for fall extensions 
It claims that its general line of supplies of a staple nature 





and completions. 
is unequaled. 
THE NEW YORK & OHIO COMPANY, Warren, Ohio, manufacturer of 
incandescent lamps and transformers, announces that Messrs. Mayer & Eng- 
lund, of 10 South Tenth Street, Philadelphia, Pa., have taken the agency for its 
incandescent lamps for the street railway field. 
THE PACIFIC ELECTRIC COMPANY, La Crosse, Wis., states that as the 
fall approaches orders for its goods are coming in more rapidly, and the de- 
mand is increasing. The company reports that it is now shipping its lamp 
shades to London, Austria and Italy, and is receiving inquiries from all parts 


of the world. 

THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. Louis, 
has reprinted from The Rose Technic an interesting paper on the single-phase 
alternating current motor, which was read before the students of the Rose Poly- 
technic Institute, May, 1899. The theory of this type of motor is simply and 
clearly explained, and curves given illustrating its various actions. 

THE SPECIALTY MANUFACTURING COMPANY, 361 South Meridian 
street, Indianapolis, Ind., which makés a specialty of the manufacture of exhaust 
and blow fans, both belt and water motor driven, has met with such a success- 
ful business that it has moved its factory to quarters larger and more commo- 
dious than those it possessed in the establishment recently occupied. 

BUCKEYE LAMPS.—It is reported that the ““Buckeye” incandescent lamp 
sales for July exceeded by many thousands all previous July records. The 
maintenance of the candle power of the special filament manufactured and 
used exclusively by the Buckeye Electric Company is said to be attracting 
much attention. <A large stock of lamps carried at Chicago for the benefit of 
the Western trade. 

NEW STANDARD DRY BATTERIES.—Mr. William Roche, 42 Vesey 
Street, New York, reports that he has been compelled to enlarge his factory in 
order to handle his increasing business. Not only is the home trade expand- 
ing, but the European as well. The latter, like the domestic trade, is also stead- 
ily increasing. Mr. Roche is adding new machinery to his equipment for the 
manufacture of square and flat forms of the Standard dry battery. 

MICA SEGMENTS.—Mr. A. O. Schoonmaker, 158 William Street, New 
York, has just received an order from one of the largest electric railways for 
10,000 solid sheet mica segments. This is a duplicate of an order filled last 
spring. Mr. Schoonmaker states that there is a good demand for these seg- 





UNITED STATES PATENTS, ISSUED AUG. 15, 1899. 
[In Charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 
11,765. CONTROLLER FOR ELECTRIC LIGHTS; O. M. Lacy, Hanford, 
Cal. App. filed June 27, 1899. For limiting the number of lights that may 
be used by a consumer an automatic make and break device is used, where- 
by if more lights than a predetermined number are traversed by the cur- 
rent said lights will be alternately lighted and extinguished in rapid succes- 
sion. 
ELECTRIC CURRENTS; A. 


630,840. APPARATUS FOR MEASURING 
Apparatus for separately 


Aron, Berlin, Germany. App. filed Dec. 30, 1897. 
measuring electric currents which alternately flow in opposite directions, 
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ments. He will be pleased to send samples to anyone wishing to try them. He 
states that he has no connection whatever with the so-called Mica Trust. 


THE ONOTA MANUFACTURING COMPANY, of Pittsfield, Mass., are 
placing on the market an electric hair curler which they think is a little supe- 
rior to anything ever manufactured in that line, and, judging by the success 
they are having, there must be some truth in their claims. Anyone interested 
in this class of goods should send for their circulars. They are built for use 
on all standard voltages, and plugs to fit any standard socket are supplied with 


the curler. 


THE NATIONAL WATER TUBE BOILER COMPANY, of New Bruns- 
wick, N. J., recently changed ownership, the new proprietors being business 
men of high standing in New Brunswick. The officers are: President, Hugh 
McKeag; vice-president, P. G. Polhemus; secretary and manager, C. A. 
Schenck; treasurer, Philip Weigel, Jr. Mr. Schenck has been with the National 
Water Tube Boiler Company for 11 years. During the latter part of that time 
he has been acting as manager. Mr. Schenck is a man of ability. He is thor- 
oughly acquainted with the workings of the business as a result of his wide ex- 
perience and will no doubt do much to improve the condition of the concern. 


THE RIDGWAY DYNAMO & ENGINE COMPANY, Ridgway, Pa., re- 
ports the following among recent orders received for McEwen engines and 
Thompson-Ryan generators: Three 75-hp tandem compound engines direct 
connected to three 50-kw generators, purchased by the Treasury Department 
for lighting the United States Court House and Post Office Building at Cin- 
cinnati, Ohio, and two 250-hp engines direct connected to two 150-kw genera- 
tors for the Berwind-White Coal Mining Company, Philadelphia, Pa., for its 
mining operations at Windber, Pa. This will make a total of 14 engines and 
10 generators of this make installed by the Berwind Company, at Windber, Pa., 


within the last two years. 


THE SPRAGUE ELECTRIC COMPANY, 20 Broad street, New York, is 
much gratified with the reception that has been given to its new flexible me- 
tallic conduit. Flexible metallic conduit is made in lengths of one hundred 
feet, and as circuit divisions rarely exceed that length in interior wiring, it 
gives the long desired continuity. The greatest gain, however, is in the saving 
of time, labor and cost of installation. The Sprague Company claims that in 
a given time three or four times as much flexible metallic conduit can be in- 
stalled than of any other kind. There are no elbows, and it may be strung 
over beams, around corners, etc., with great facility. In mechanical strength 
it is claimed to be superior to that of gas pipe of the same wall thickness. 


THE WESTERN ELECTRICAL SUPPLY COMPANY, St. Louis, Mo., 
general selling agent for the Adams-Bagnall inclosed arc lamp, reports that 
this lamp was recently tested, with others, by the electrical department of the 
Ohio State University. The lamps were tested as to efficiency, mechanical con- 
struction, general design and adaptability, and the Adams-Bagnall lamp, it is 
stated, proved its superiority over the competing lamps, making the general 
average of 97.1 per cent. on a basis of 100 being perfect. The seven com- 
peting lamps showed as follows: 87, 88.7, 92.6, 93.3, 89, 92 and 80.2 per cent. 
These tests were conducted not only for scientific purposes, but to determine 
the best lamp. It is needless to say that the Adams-Bagnall lamp was selected. 
Circulars, descriptive matter and prices will be mailed upon application. 


LOCKE INSULATORS.—We are in receipt of the following from Mr 
Fred M. Locke: ‘The public will be glad to know that the controversy over 
the invention of what 1s known as the Locke insulator, manufactured by Fred 
M. Locke, of Victor, N. Y., and comprising two or more shells of porcelain 
nested together and fused together with glaze, has been decided by the Exam- 
iner in the Patent Office to be the invention of Mr. Locke. He filed his appli- 
cation for letters patent in February, 1897, and in August of the same year 
Mr. Boch, of the R. Thomas & Sons Company, of East Liverpool, Ohio, filed 
an application for the same thing. An interference was declared between the 
two applications and also between Mr. Locke and a patent granted March 8, 
1898, to Mr. Boch, which comprises substantially the same invention, except 
that parts were fused together with extra glaze. Interference proceedings have 
been pending since September, 1897, and a couple of weeks ago the Patent 
Office decided that Mr. Locke had proved ‘that Locke was the first to con- 
ceive, disclose and reduce to practice the inven'ion in issue; judgment of 
priority is awarded to Fred M. Locke.’ And in the second interference with 
the patent of Mr. Boch, the examiner held that ‘whichever party is entitled 
to prevail as to the issue in one interference is equally entitled to prevail in 
the other; the fact in this instance, the burden of proof is upon Locke and 
that Boch is the patentee is of no moment, for to the Examiner’s mind. Locke 
has established his claims of priority beyond a reasonable doubt. Judgment 
of priority of invention is awarded to Fred M. Locke. The patent in due time 
will be issued to Mr. Locke, and all persons purchasing this class of insula- 
tors will be liable to Mr. Locke for damages and royalties for such use after 
the patents have issued.” 


a 





comprising two recording devices, each turning in one direction only, and 
locked against rotation in the other direction, the recording devices being 
separitely actuated by a common shaft. 

630,841. COMBINED TELEGRAPH AND 
Williamsport, Pa. App. filed June 10, 1899. 

630,852. LOCKING HANGER FOR ELECTRIC ARC LAMPS; J. A. Bren- 
nan, Worcester, Mass. App. filed May 4, 1897. The hooks on the lamp are 
locked in eyes carried by the hanger board, by means of split and threaded 
sleeves which may be screwed down against the hooks when they have been 
adjusted to the board. 

ALARM DEVICE; W, C. Brunder and J. Rigginger, Milwaukee, Wis. 


TELEPHONE; R. M. Bailey, 
(See Current News and Notes.) 


630,857. 
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App. filed Sept. 19, 1808. The alarm has a whistle to be blown by air. Con- 
nected with it is a little air pump driven by a small electric motor. The 
motor is started and stopped from a distance by a suitable circuit closer 
in its circuit. 

630,905. ELECTRIC ARC LAMP; P. Luhr, Orange, N. J. App. filed Aug. 
17, 1898. General improvements in the various parts of the lamp, including 
the arc regulating mechanism, in which an improved ball clutch is a feature, 
and the trim which provides for lowering the inner globe through an open- 
ing in the bottom of the outer globe, without disturbing the outer globe. 
This is accomplished by means of a latch located inside of the outer globe, 
but arranged to be released from the outside of said globe. 


SURFACE CONTACT RAILWAY SYSTEM; W. B. Potter, Sche- 
nectady, N. Y. App. filed March 16, 1898. (See Current News and Notes.) 


630,930. ARMATURE; H. C. Reist, Schenectady, N. Y. App. filed June 20, 
1898. The end connections of the armature are supported by an expansible 
insulated ring; this is for large machines. 


630,938. CONTROLLING MECHANISM FOR ELECTRIC RAILWAYS; 
S. H. Short, Cleveland, Ohio. App. filed Dec. 7, 1898. (See Current News 
and Notes.) 

630,939. CONTROLLING MECHANISM 
CARS; S. H. Short, Cleveland, Ohio. 
rent News and Notes.) 


630,053. AUTOMATIC REGULATOR FOR ELECTRIC CURRENTS; A. 
Vogt, Buda-Pesth, Austria-Hungary. App. filed May 8, 1899. The regula- 
tion consists in automatically varying the length of a resistance included in 
an electric circuit, by varying its temperature by the 
action of an electric current flowing through said 
circuit. 


643,115. ELECTRIC RAILWAY SYSTEM; J. G. 
Justin, Syracuse, N. Y. App. filed Jan. 26, 1897. A 
conduit is provided with a conductor upon which are 


pivoted counterbalanced frames, one end of each of 


630,927. 


FOR ELECTRIC RAILWAY 
App. filed Dec. 7, 1898. (See Cur- 
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630,905.—Electric Arc Lamp. 
which carries an armature adapted to be attracted by a magnet on the car to 
close the circuit as the car proceeds over the road. 

630,097 APPARATUS FOR EXHAUSTING ELECTRIC LAMPS; W. YF. 
Smith, Philadelphia, Pa. App. filed March 1, 1899. The apparatus consists 
of an exhaust connection communicating with a group of lamps, a source of 
current and a switch and its circuit connections for successively cutting each 
lamp of the group into or out of circuit. 

630,074. ELECTRIC BLOCK SIGNAL APPARATUS; H. H.*Creamer, Mil- 
bury, Mass. App. filed April 9, 1899. The system comprises two signals at 
each end of a single track section, also two switches and switch operating 
mechanism at each end of the section. The connections are such as to 
cause a signal to be given at one end of the section, and a different signal 
at the other end thereof as the car enters on either end of the section. 

631,032. ELECTRIC ALARM AND REGISTERING OR CONTROLLING 
APPARATUS; M. Vester, Leipsic, Germany. App. filed Oct. 29, 1897. 
This is a hotel annunciator system in which special devices are provided for 
informing the sender of a signal whether it was received at its destination 


or not. 

631,037. ELECTRIC APPLIANCE FOR CONTROLLING SUPPLY OF 
GAS TO BURNERS; C. Franzen, Cologne, Germany. App. filed Feb. 20, 
1899. The invention consists in connecting the electrical resistance, by the 
heating of which the gas is ignited, in series with magnets governing the 
flow of gas. 

631,044 STANDARD VOLTAIC CELL; R. O. Heinrich, Berlin, Germany. 
App. filed April 4, 1899. (See Current News and Notes.) 

631,055. ELECTRIC ARC LAMP; C. J. Toerring, Philadelphia, Pa. App. 
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631,055.—Electric Arc Lamp. 





Vor. XXXIV. No. 9. 








filed Nov. 5, 1898. The upper carbon of an enclosed arc lamp is surrounded 
by a non-heating conducting airtight enclosure. 


631,070. SOUND LOCATING DEVICE; A. M. Goodale, Waltham, Mass. 
App. filed Aug. 1, 1896. The apparatus comprises two or more sound col- 
lectors, a telephone transmitter for each, a telephone receiver connected 
with all of the transmitters, and a switch adapted to be operated by the user 
of the receiver to ascertain the relative activity of the transmitters. 


631,073—-CONTACT SYSTEM FOR ELECTRIC RAILWAYS; M. Grunow, 
Jr., Bridgeport, Conn. App. filed Feb. 3, 1899. A shunt circuit, including 
an electromagnet, is first closed by the car, whereupon the magnet which 
carries a free terminal of the main circuit is removed to bring said terminal 
into contact with the working conductor and thus supply current to the 
vehicle. 


631,081. MOUTHPIECE FOR TELEPHONES; A. Laemmell, New York. 
App. filed April 28, 1899. The mouthpiece is provided with a lining of 
celluloid or other waterproof material which may be removed and washed or 
sterilized whenever desired. 


631,132. TELEPHONE SWITCHBOARD; J. F. Skirrow, East Orange, N. J. 
App. filed April 11, 1899. A flexible connecting cord for uniting circuits 
consisting of an insulated conductor, two sliding sleeves located thereon 
and a ring or eye on each sleeve through which the cord passes, and suit- 
able terminals for each end of the cord. By this device the connecter may 
be shortened or lengthened to agree with the shortest distance between any 
two points of connection. 


631,134. ELECTRICALLY OPERATED RAILWAY CROSSING ALARM; 
J. E. Steele, Columbus, Ohio. App. filed May 8, 1899. The 
invention consists of a specific arrangement of circuits and 
apparatus. 

631,245. ELECTRIC SAFETY APPLIANCE; F. H. 
Badger and W. J. Plewes, Montreal, Canada. App. filed 
Jan. 30, 1899. An ordinary double pole switch is provided 
with electromagnetic device for automatically opening it 
upon the passage of excessive current. 


631,150. TELEPHONE CIRCUIT; H. Brockelt, Dresden, 
Germany. App. filed April 6, 1898. In this system the 
disturbing influences of induced currents are counteracted 
by induced currents of opposite direction. 


631,162, ELECTRICALLY OPERATED COCK AND IG- 
NITING DEVICE; P. L. Guyeno, Paris, France. App. 
filed June 9, 1899. An electrically operated valve for lifting 
the plug off its seat and magnetic means to then rotate it 
and allow it to drop onto its seat again at a different rela- 
tive peripheral position. 

631,165. TROLLEY; H. Hirschmann, Salt Lake City, 
Utah. App. filed March 29, 1899. To keep the trolley on 
the wire arms controlled by springs passing over the wire 
over the wire after the wheel is in position. 

631,167. TELEPHONE SYSTEM; M. S. Keyes and J. H. 
Spencer, New York. ees filed eee 3, 1899. The invention 





7 
S: 






O77 
44“ ff, 
S547 


W777 





“ly Z 


Z 


Yip ett teT 114 fi Me 


4% 





V4, 
Wa 
04 
ey 
“4 


631,073. dias naan for Rietac Railways. 


consists principally of an induction coil having both primary and secondary 
coils connected by wires with the several stations and form circuits, a re- 
ceiver in one induction coil and a transmitter in the other. 


631,173. ATTACHING PLUG FOR FLEXIBLE WIRE CONNECTIONS; 
D. D. McGlone, New York. App. filed March 7, 1899. Details of construc- 
tion. 


631,191. STORAGE BATTERY CELL; Axel K. Westerdahl, New York, N. 
Y. App. filed June 24, 1808, relates to a cover for storage battery cells 
consisting of a soft marginal elastic portion, through which the lugs pro- 
trude, and having a central opening. A glass or porcelain plate of a slightly 
larger area than this opening is forced in grooves therein, thus expanding 
the marginal portion, so as to make secure engagement with the inner 
walls of the cell and with the lugs of the battery plates. 


631,221. INCANDESCENT LAMP; E. C. De Marcay, Paris, France. App. 
filed Sept. 13, 1898. (See Current News and Notes.) 

631,225. ELECTRIC METER; G. F. Packard, Fort Wayne, Ind. App. filed 
Oct. 10, 1898. This meter operates by the simultaneous attraction and repul- 


sion of the eddy current field established in a revoluble metallic armature 
by the field. The meter comprises in part an eliminated field magnet struc- 
ture having five polar projections integral with a magnetic yoke. 


631,234. CLEAT FOR ELECTRIC CIRCUIT; H. M. Stevens, 
App. filed Jan. 16, The cleat consists of two numbers between which 
the wire is held, each member having a hole through it and an upturned 
hollow boss on its inner face, the boss of the member snugly fitting the 
hole in its mate. 


Boston, Mass. 
1899. 
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‘Look Alter the Pennies 


and the dollars will take care of themselves,” says an old proverb. Szz/arly 





by looking after the detaz/s of an arc lamp, the lamp will take care of itself. 
That 1s what we have done, 
and as a result we are able 


to make a guarantee no other 





man ufacturer Can second. 





Ve guarantee 200 hours with 12 inches of Carbon. 
Ve guarantee our lamps against burning out. 
We guarantee absolute Relhabihty, 













and this is where the do//ars come in for the user. 
The resistance is so placed that it becomes accessible 





upon merely lowering the globe. Adjustment is the 
work of but a moment, an upward or downward move- 
ment of the middle band effecting the result. 







The cylinder screws on or off as easily as an in- 





candescent lamp. 






The lamp is well designed and substantially put 





together. 





110 V and 220 D.C. lamps ready. 
Constant current series lamps ready Sept. 15. 






FOR FURTHER INFORMATION WRITE TO 





A few good Agencies are still open to the right men. 
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Continued on Page 22. 


THE TRIUMPH ELECTRIC CO., 


CINCINNATI, OHIO. 


Belted and Direct Connected 


Generators and Motors. 


Slow and Moderate Speed, 


For Railway Power and Lighting. 
Write for Bulletin A, 
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Does 


QUALITY 
EFFICIENCY 


count with you on high voltage 
work ? 


Places, 


Could there be a more perfect 
fixture than this? It can be 
effectively used in banks, large 
offices, stores, hotel offices and 
dining rooms, theatre lobbies, 
lodge rooms, public buildings, 
etc., etc. It is only one of our 
many styles of cluster reflectors 
that differ in size and design, 
but are all alike in that they 
are made to last and reflect all 
Cluster with Stalactite, Handsomely the light there is. 
Finished with Brass Corona. 
‘*BOOK OF LIGHT’’ AND ESTIMATE FREE. 


I. P. FRINK, 551 Pearl Street. NEW YORK, 


For Certain 


















IfZso, you will specify LOCKE 
INSULATORS. 













Send for Catalogue No. 4. 


, FRED. M. LOCKE, VICTOR, N. Y. 


CHEGECGESRSHOE OHROMOROROTORORCHOH 
EACH SCALE orreeren -1000 OHMS. 


BY MRMAAMAMMATMAMM 





all we would like in this limited 
space, but our catalogue is full of 
illustrated and descriptive matter 
relative to 


VOLTMETERS, 
AMMETERS, 


for both direct and alternating cur- 
rents. 


eRMATING c Vien 


& 
Crmnd Detector 


ee 


POLARITY INDICATORS and 
ARC LIGHT VOLTMETERS 
and GROUND DETECTORS. 


ee 


«+ COMBINATION 
PORTABLES ”’ 


RUPE = ’ 





SWITCHBOARD OHMMETER. 


Made Plain or Iiluminated Dial, for Direct or Alternating Current. 
WE HAVE A COMPLETE LINE OF ELECTRICAL INSTRUMENTS. 


| Keystone Electrical Instrument Co., WHITNEY ELECTRICAL INSTRUMENT Co. 


SAGO : 31 «argorn St. IN FFICE : 
NEW YORK: jecortanac::. 9OL Montgomery Ave., PHILADELPHIA. MACHADO » nen ‘aa eemeaaaate N. Y. CITY. 


BORORINOTINGDOTOUSNOUNGHOHOHONOHORE 


Available for both direct 
and alternating current. 





BOSTON : 170 Summer St. 





“KOH-I-NOOR” CARBONS, ™schade.& Holter 


F. HARDTMUTH & CO.. AUSTRIA. CERMANY. New York. 


The Morris Enclosed Electri IC Lam pS 


Arc Lamps 


FOR CONSTANT POTENTIAL CIRCUITS, LONG CAR- 
BON LIFE— SIMPLE —- ECONOMICAL 








_— Made by Bicycles, Cian, ‘Watchmen, House 
The Morris Are Lamp Gompany, Lamps, Miners, Surgical purposes. 


SAFETY LAMPS for explosive fac- | Also manufacturers of DRY STORAGE 
tories, storerooms, etc. BATTERIES for all portable purposes. 


Reliance Lamp Electric Co., 


131 LIBERTY ST., NEW YCRK CITY. 


SELLING AGENTS: 


THE MANUFACTURERS’ AND IN- 
VENTORS’ ELEC. CO., Fulton St., 
New rent DOUBLEDA ILL ELEC: 
ie Wood St., Pittsburg, Pa.; 

R. CARTON Oe AS ceo ae 
Chemo? j. C AS, 22 Light St., 
Baltimore, Md. 


Use CROSBY STEAM SPECIALTIES....# 
Crosby Steam Gage and Valve Co., 











MANUFACTURERS, 7 
Pressure and Vacuum Gages, STORES: 
THE Steam Engine Indicators, F 
Feed Water Regulators, BOSTON, 
BRANDEN RUBBER Recording Gages, NEW YORK, 
reget Globe and Angle Valves, CHICAGO, 
Water Gages, 
VALVE Pop Safety Valves, LONDON. 
rae pee Valves, eee 
PY y age Glass, 
eoeeecaveces ERAL Revolution Counters, ieee neat toa 
ORDINARY ONES. ..-+%% atent Gage Tester , 
AND OTHER SPECIALTIES. BOSTON, MASS. 
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STRIKING EFFECTS 


in window displays are doubly enhanced by using 
WHEELER REFLECTORS. 


We have made a special study of this branch of light- 
ing, and the very best and largest stores in Boston 
and other cities are using our system of reflectors, 
because it has demonstrated its ability to show 
in their very best colors the fine fabrics which 
are displayed to the critical eyes of the pos- 
sible purchaser. 

Wheeler Reflectors are good salesmen. 

Send for our Catalogues’ especially; 
“Show Window Dollars” tells you how to light show win- 
dows to best advantage. 


WHEELER REFLECTOR CO., Boston, Mass. 


OBL SC “RSF SRSA SS FSB F ESS OES 
nN Our NEW IMPROVED BATTERY keeps the ) 
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AEE EEEEEEEEEEEE EE TEE EYE 


“ GARTON 
LIGHTNING ARRESTER 


Is the Standard Everywhere. 


DU RABLE, 11 Different 
RELIABLE, Styles and Types. 
EFFICIENT. 


For both Alternating and Direct Current 
of any voltage. 



















For Circulars, Prices, Etc., address your dealer or 


GARTON-DANIELS ELECTRIC CO., 


GTRECT RAILWAY KEOKUK, IOWA. 
STATION ARRESTER. 
EE EEE EEEEEEEEEE EEE EEE EEE EEA Eh EAE EEE FD 





) American Electric Vehicle Co. 


AEEEEEEEEEEE PEEL EE EEE EEL EL bbb 


A IN THE LEAD — PIONEERS ALWAYS 


af 59 give full candle power for longer NER oo TA EUR ier x 
time than other makes..... aferitebisin a ohana: 
I a Sy a i ay i a i a Fi ay 


HaRDY LAMP COMPANY, PITTSFIELD, MASS. 


fi Slee oom THE DOCTOR WILL FIND 
und, the most efficient 4 
bricator, is the only ar- . : ; 
PARIS ticle that is guaranteed to if he has the incandescent current in his 
; office, a ready assistant in 


stop 4 Sahel an can be 
The Vetter Current Tap 


us‘d on lea arbon, or 

oe wire brushes with 

the greatest safety. Puts 

pM icine Se ae by which he can provide himself with a 

“ih, tua Gee OF sandpaper a portable hand lamp for diagnostic illumina- 
tion; at the same time operate a fan motor 
or drop light without affecting the lamp 
which is tapped. It will be found conven- 

ient in the office, factory or home wherever 


- ; 
TROTTER'S oy eee 
wears out or destroys its 
the electric current is used; can be attached 


surface. It is the largest 
and most economical stick 
manvfactured. It comes 
ie two cies. Small sie, to any system; made in two styles, Series 


oo perdoz. Large size 
$3.00 | » or Parallel. 


.oo. Samples mailed free 
im, YORK . a Syplentien. Send for Circular No. 66, with prices and discounts. 
For Sale by all Supply Houses throughout the United States, Manufactured only 7. E. B. MEYROWITZ, Manufacturer and Patentee 


Trotter’s Mona Man’f’g Co., Ltd., No.65 West Broadway, New York City. ¢ 
Messrs. Goldmark & Wallace are the sole agents for the United States, 121 Worth Street, New York City. 104 BE. 23d Street, New York. Also at 125 W. 42d Street. 
SATISFACTION GUARANTEED OR MONEY REFUNDED. 604 Nicollet Ave., Minneapolis. 360 St. Peter St., St. Paul. 
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LONDON. 

















Smith Interchangeable Tele. Co......... Se 4) SO MIDs a otc cost Nehacesievwecnveves’ 70 | University of Notre Dame............... s2 | Western Electrical Supply Co.........cccee 
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EE eo cu naeeuctevs 30 | friumph Electric Co...........+:..+++++++20 | Want and ‘For, Sale Ads........... AB GO Bel Wee Oe recs cocvescivecvceed 53 
Steward Mfg. Co., D. M......sscssseceees 17. | Union Boiler Tube Cleaner Co............ 1 | Ward Leonard Mectric Co...........ee0e- is] Wreowent Seon Brigee 006. «...... 00000000 68 
Stewart Electrical Co...........cccecseccees | a IR Bs os 6s ctaciecic de sccuenea 20 | Warren Bie: CO... cc ccc cccccccccveses 63 | Wyckoff Creosoting Co... ....6...cccccccces 30 
Stilwell-Bierce & Smith-Vaile Co........29 | Union Porcelain Works..................28 | Warren-Medbury €o..............eceeeeees BB lie oe ; 
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reeves ABC | AMPS FOR ALL CIRCUITS. 


THE ADAMS-BAGNALL ELECTRIC Co., 


Agencies: ; Doubleday. Hill Fiestris Con. No. 535 Wood St., Pittsburg, Pa. 
W. Phipps, No. 222 Havemeyer Bldg., New York City. ¢% Pomeroy, N . 317 Dearborn St., Chicago, III. CLEVELAND 
Ww estern Electrical Supply Co., St. Louis, Mo. A. Moore & & Co. as Atlanta, Ga. & 








Catalogue B on Type K Lighting Transformers. 
Bulletin No. 1 on the above apparatus. 

SEND : ~ as . mh 
Bulletin No. 2 on Suburban Extension Transformers. 


FOR ) — rate sae 
Bulletin No. 3 on High Tension Transformers for Power 








\ Transmission. 


Write te our maarest agency— . Th Pit b h T f C 
THE WESTERN ELEc. C Ne ; : 
acme "oan, ee a eC I ts urg rans ormer 0., 


M. P. WoLre ELFc. Co., Vailas, Texas. 
: PITTSBURGH, PA. 


JOSHUA HENDy Maca, Works, San Francisco. 





